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3DFKH	6DQWRV,QWKLVVHQVHSOXUDOLVP
FRXOGKDYHDJUHDWHUHIIHFWRQVWUDWHJ\DVLWKDVRQRWKHUILHOGV
7KHFKDOOHQJHVRIPDQDJLQJOHJLWLPDF\LQSOXUDOLVWLFFRQWH[WVLVDOVRQRWDEOHWKRXJKWKLVKDV
VLPLODUO\UHFHLYHGOHVVDWWHQWLRQLQRUJDQL]DWLRQDOOHJLWLPDF\OLWHUDWXUH'HHSKRXVH%XQG\
3OHQNHWW7RVW	6XFKPDQ:KLOVWWKHOHJLWLPDF\PDQDJHPHQWOLWHUDWXUHKDVIRFXVHGRQ
VSHFLILFOHJLWLPDWLRQVWUDWHJLHVVXFKVWUDWHJLHVDUHOLNHO\WREHUHOHYDQWZKHQDQRUJDQL]DWLRQ
GRHVQRWVRSODLQO\IXQFWLRQLQDVLQJOHFOHDUO\GHILQHGILHOGVXFKDVWKRVHFKDUDFWHUL]HGDV
EHLQJSOXUDOLVWLFLQQDWXUH.UDDW]	%ORFN%DXPDQQ3DXO\6FKHUHU	3DOD]]R
:KLOVWVHPLQDOZRUNVUHFRJQL]HSOXUDOLVPEURDGO\HJ6XFKPDQWKHVHSRLQWVDUH
UHODWLYHO\XQGHYHORSHGDQGUHODWHPRUHWRVHJUHJDWLRQVWUDWHJLHVHJ0H\HU	5RZDQ
WKDQGLUHFWO\LQFOXGLQJSOXUDOLVPFRQVLGHUDWLRQV(PHUJLQJZRUNVDUHKRZHYHU
GHPRQVWUDWLQJSURPLVHE\PRUHXQHTXLYRFDOO\HPSKDVL]LQJVSHFLILFOHJLWLPDWLRQVWUDWHJLHV
ZKLFKGHWDLOKRZRUJDQL]DWLRQVPLJKWPDQDJHGLYHUJHQWVWDNHKROGHUGHPDQGVHJ3DOD]]R	
6FKHUHU6FKHUHU3DOD]]R	6HLGO7KLVLQFOXGHVOHJLWLPDWLRQVWUDWHJLHVZKLFK


 ?

IRFXVRQKRZRUJDQL]DWLRQVDGRSWPHDQVWRXQGHUVWDQGEDODQFHDQGUHVSRQGWRSOXUDOLVPLQD
QXPEHURIZD\V.UDDW]DQG%ORFN
3URPLQHQWOHJLWLPDWLRQVWUDWHJLHVDPLGVWSOXUDOLVPDQGWKHHPHUJHQFHRIK\EULGL]DWLRQ
7KHUHKDYHEHHQFDOOVIRUPRUHH[SORUDWLRQRIDJHQF\DQGDSSUHFLDWLRQRIPLFURDVSHFWVLQ
LQVWLWXWLRQDOWKHRULHV6XGGDE\6HLGO	/H%LWHNWLQH	+DDFN6PHWV
-DU]DENRZVNL%XUNH	6SHH6PHWV$ULVWLGRX	:KLWWLQJWRQ&RQVLVWHQWZLWK
WKLVVWXGLHVVHHNLQJWRXQGHUVWDQGOHJLWLPDWLRQLQSOXUDOLVWLFFRQWH[WVKDYHIRFXVHGXSRQD
JURXSLQJRIWKUHHPDLQDJHQF\LQWHQVLYHOHJLWLPDWLRQVWUDWHJLHVPDQLSXODWLRQDGDSWDWLRQ
DQGDUJXPHQWDWLRQ7KHVHDUHHPSKDVL]HGDVWKHORJLFDOOHJLWLPDWLRQVWUDWHJLHVWKDWFDQEH
XVHGWRUHVSRQGWR³LQFRPSDWLEOHH[SHFWDWLRQVRIYDULRXVDXGLHQFHV´%DXPDQQ3DXO\
6FKHUHU	3DOD]]RLQFRPSOH[DQGKHWHURJHQHRXVHQYLURQPHQWV6FKHUHU3DOD]]R
	6HLGO6PLWK	7UDFH\)LUVWLVPDQLSXODWLRQZKLFKSRVLWLRQVWKDW
RUJDQL]DWLRQVFDQDFWLYHO\LQIOXHQFHVRFLDOH[SHFWDWLRQVE\SHUVXDGLQJRUPDQLSXODWLQJWKH
SHUFHSWLRQVRINH\VWDNHKROGHUVLQWKHLUHQYLURQPHQW6HFRQGLVDGDSWDWLRQWKURXJKZKLFK
RUJDQL]DWLRQVFDQFKDQJHWKHLURUJDQL]DWLRQDOSUDFWLFHVDQGH[SOLFLWO\DGDSWWRVRFLHWDO
H[SHFWDWLRQVWRPDLQWDLQOHJLWLPDF\7KLUGLVDUJXPHQWDWLRQZKLFKEXLOGVXSRQDSURFHVVRI
GHOLEHUDWLRQDQGGHQRWHVWKDWRUJDQL]DWLRQVFDQHQJDJHLQRSHQGLVFRXUVHZLWKVWDNHKROGHUVWR
DUJXHDQGQHJRWLDWHWKHDFFHSWDELOLW\RILWVVWDWXVTXRDQGEHKDYLRXU)RUH[DPSOH&DVWHOOR
DQGFROOHDJXHVGUDZRQPDQLSXODWLRQDGDSWDWLRQDQGDUJXPHQWDWLRQRUPRUDO
UHDVRQLQJDVGRPLQDQWVWUDWHJLHVLQFRPSOH[HQYLURQPHQWVDQGTXHVWLRQKRZHQJDJHPHQW
ZLWKVRFLDOPHGLDPLJKWEHXVHGWRPDQDJHOHJLWLPDF\LQRUJDQL]DWLRQV7KLVUHVRQDWHVFORVHO\
ZLWKFDOOVWRH[DPLQHDQGLOOXPLQDWHSHUFHLYHGQHZIRUPVRIOHJLWLPDWLRQHPHUJLQJWKURXJK
RUJDQL]DWLRQDOXVHRIFRQWHPSRUDU\WHFKQRORJLHV'HHSKRXVH%XQG\3OHQNHWW7RVW	
6XFKPDQ+HUHLWLVDUJXHGWKDWOHJLWLPDF\FDQEH³JDLQHGWKURXJKSDUWLFLSDWLRQLQ
QRQKLHUDUFKLFDORSHQSODWIRUPVDQGWKHFRFRQVWUXFWLRQRIDJHQGDV´DQGWKDWFHUWDLQ


 ?

WUDQVLWLRQVDUHQHHGHGIRURUJDQL]DWLRQVWREHDEOHWR\LHOGVXFKDQDSSURDFKWROHJLWLPDF\
&DVWHOOR(WWHU	$UXS1LHOVHQ7KURXJKZKDW&DVWHOORDQGFROOHDJXHV
FDOOWKHµQHWZRUNHG¶OHJLWLPDWLRQVWUDWHJ\RUJDQL]DWLRQVFDQSHUFHLYDEO\PDQDJHDQGJDLQ
OHJLWLPDF\WKURXJKUHGXFLQJFRQWURORYHUHQJDJHPHQWVDQGUHODWHQRQKLHUDUFKLFDOO\ZLWKNH\
VWDNHKROGHUV
6WXGLHVZKLFKKDYHH[SOLFLWO\FRQVLGHUHGOHJLWLPDWLRQLQSOXUDOLVWLFFRQWH[WVDOVRHPSKDVL]H
SRVVLELOLWLHVIRURUJDQL]DWLRQVWR³FDSWXUHK\EULGIRUPV´RIOHJLWLPDWLRQVWUDWHJLHV%DXPDQQ
3DXO\6FKHUHU	3DOD]]R&DVWHOOR(WWHU	$UXS1LHOVHQ7KHVHKLJKOLJKW
WKHSRVVLELOLW\RIFRPELQLQJOHJLWLPDWLRQVWUDWHJLHVWRPDQDJHGLIIHUHQWOHJLWLPDF\GHPDQGV
ODEHOOHGWKH³SDUDGR[DSSURDFK´6FKHUHU3DOD]]R	6HLGO7KLVKDV\HWWREH
H[SORUHGFRQVLVWHQWO\RULQDQ\FRQVLGHUDEOHGHSWKLQWKHOLWHUDWXUH,WKDVKRZHYHUEHHQ
H[SORUHGHPSLULFDOO\WKDWVWUDWHJLHVRIPDQLSXODWLRQDGDSWDWLRQDQGDUJXPHQWDWLRQFDQH[LVW
DWWKHVDPHWLPHDQGWKURXJKWKHSDUDGR[DSSURDFKLWKDVEHHQVXJJHVWHGWKDWWKLVLVRSWLPDO
LQFRPSOH[HQYLURQPHQWV6FKHUHU3DOD]]R	6HLGO%DXPDQQ3DXO\6FKHUHU	
3DOD]]R,WLVDOVRVXJJHVWHGWKDWWKURXJKDK\EULGL]DWLRQRIOHJLWLPDWLRQVWUDWHJLHV
G\QDPLFVPLJKWPRYHIURPW\SLFDOFRQWUROLQWKHILUPWKURXJKPDQLSXODWLRQRIVWDNHKROGHUV
WRFOHDUO\GHILQHGVWUDWHJLHVRIGHOLEHUDWLRQLQFOXGLQJWRQRQKLHUDUFKLFDODQGSODWIRUP
FRQWUROOHGGLVFXVVLRQVWKURXJKVRFLDOPHGLD&DVWHOOR(WWHU	$UXS1LHOVHQ:KLOVW
WKLVKDVRIIHUHGDSURPLVLQJDYHQXHLQOHJLWLPDWLRQOLWHUDWXUHLWLVQRWHGWKDWK\EULG
OHJLWLPDWLRQVWUDWHJLHVSRVHSRWHQWLDOULVNVIRURUJDQL]DWLRQVVXFKDVVWDNHKROGHUVSHUFHLYLQJ
WKHPRWLYHVRIWKHRUJDQL]DWLRQDVGLVLQJHQXRXV2UJDQL]DWLRQVPD\ORVHFUHGLELOLW\DQG
UKHWRULFPD\EHOHVVHIIHFWLYHPHDQLQJK\EULGOHJLWLPDWLRQVWUDWHJLHVPD\QRWEHDORJLFDO
WDFWLF,QVWHDGRUJDQL]DWLRQVPLJKWXVHK\EULGL]HGVWUDWHJLHVZKHQUHVRXUFHVDUHVFDUFHDQG
FDQQRWDGRSWWRDOOVWDNHKROGHUGHPDQGVDWRQFH7KH\PD\QHHGWRPDQLSXODWHVRPH
DXGLHQFHVLQWKHLUIDYRXUXQWLOUHVRXUFHVDUHDYDLODEOHWRDGDSWWRGHPDQGVRUHTXDOO\IXOO\


 ?

HQJDJHZLWKWKHPDUJXPHQWDWLRQ%DXPDQQ3DXO\6FKHUHU	3DOD]]R:KLOVW
K\EULGL]DWLRQRIOHJLWLPDWLRQVWUDWHJLHVLVDQLPSRUWDQWGHYHORSPHQWWKHFRQFHSWUHPDLQV
QDVFHQWDQGGHPDQGVIXUWKHUH[SORUDWLRQSDUWLFXODUO\WKURXJKHPSLULFDOVWXGLHV
2SHQVWUDWHJ\DQGRUJDQL]DWLRQDOOHJLWLPDF\
$PXOWLWXGHRIXVHVDQGLPSOLFDWLRQVRIRSHQQHVVLQVWUDWHJ\KDYHEHHQDOOXGHGWRLQH[LVWLQJ
ZRUN7KLVLQFOXGHVXVHRI26GXULQJSHULRGVRIWUDQVLWLRQ<DNLV'RXJODV$QJZLQ$KQ	
0HDGRZVIRUVWUDWHJLFGHFLVLRQPDNLQJ/XHGLFNH+XVHPDQQ)XUQDUL	/DGVWDHWWHU
IRUPDQDJLQJRUJDQL]DWLRQDOWHQVLRQV'REXVFK	.DSHOOHUDQGDVDWRROIRU
LPSUHVVLRQPDQDJHPHQW:KLWWLQJWRQ<DNLV'RXJODV	$KQ*HJHQKXEHU	'REXVFK
$VZHDOOXGHGWRHDUOLHULQWKLVSDSHUPXFKOLWHUDWXUHDOEHLWLQGLUHFWO\DVVRFLDWHVFRUH
SXUSRVHVDQGSRWHQWLDOLPSOLFDWLRQVRI26WRWKHQRWLRQRIRUJDQL]DWLRQVVHHNLQJWRPDQDJH
WKHLUOHJLWLPDF\HJ:KLWWLQJWRQ&DLOOXHW	<DNLV'RXJODV$WHQ	7KRPDV
,QFOXVLRQDQGWUDQVSDUHQF\DUHVWUHVVHGDVPHDQVIRURUJDQL]DWLRQVWRJDLQLQVLJKWUHJDUGLQJ
WKHLUOHJLWLPDWHSXUSRVHDQGGLUHFWLRQ7DYDNROL6FKODJZHLQ	6FKRGHU6HYHUDO
ZRUNVKDYHVKRZQSURPLVHLQDSSURDFKLQJ26DQGOHJLWLPDWLRQPRUHH[SOLFLWO\IRFXVLQJ
XSRQWKHPDQDJHPHQWRUJDLQLQJRIOHJLWLPDF\DVEHLQJDSRVLWLYHLPSOLFDWLRQRIRSHQQHVVLQ
VWUDWHJ\:KLWWLQJWRQ<DNLV'RXJODV	$KQ*HJHQKXEHU	'REXVFK
/XHGLFNH+XVHPDQQ)XUQDUL	/DGVWDHWWHU'REXVFK'REXVFK	0XOOHU6HLW]
*HJHQKXEHUDQG'REXVFKIRUH[DPSOHH[SUHVVWKDWWUDQVSDUHQWPRGHVRI26WKURXJK
EORJJLQJSODWIRUPVFRXOGHQVXUHOHJLWLPDF\IRUQHZYHQWXUHVDQGWKHLUVWUDWHJLFGLUHFWLRQ
ZKLOVW/XHGLFNHDQGFROOHDJXHVVWUHVVKRZVWDNHKROGHUVDQGRUJDQL]DWLRQVPLJKWEH
DEOHWROHJLWLPL]HVWUDWHJLFGHFLVLRQVWKURXJKEHLQJRSHQ:KLWWLQJWRQDQGFROOHDJXHV
H[SODLQWKDWOHDGHUVDUHEHLQJWUDQVSDUHQWZKHQDWWHPSWLQJWRJDLQOHJLWLPDF\DQGJHQHUDWH
SRVLWLYHLPSUHVVLRQVIRUVWUDWHJLFGLUHFWLRQ


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
:HDUJXHWKDWGHVSLWHOHJLWLPDF\EHLQJFHQWUDOWRWKHQRWLRQRILQFUHDVHGRSHQQHVVLQ
VWUDWHJ\WKHFRQFHSWKDVODUJHO\EHHQWUHDWHGDVDQ³HIIHFW´*HJHQKXEHU	'REXVFK
RU³RXWFRPH´/XHGLFNH+XVHPDQQ)XUQDUL	/DGVWDHWWHUWRGDWHUDWKHUWKDQ
DQH[SOLFLWIRFXVRQKRZRSHQVWUDWHJL]LQJPLJKWPDQDJHOHJLWLPDF\
5(6($5&+6(77,1*$1'0(7+2'6
&DVHVWXG\FRQWH[W
7KLVUHVHDUFKIRFXVHVRQWKHFRQWH[WRIDSURIHVVLRQDODVVRFLDWLRQ3URIHVVLRQDODVVRFLDWLRQV
VRPHWLPHVUHIHUUHGWRDVDSURIHVVLRQDOERG\RUSURIHVVLRQDOVRFLHW\RIIHUDXQLTXHVHWWLQJIRU
UHVHDUFKLQJ26DQGSUDFWLFHEDVHGVWUDWHJ\ZRUNPRUHJHQHUDOO\7KH\DUHXVXDOO\QRQSURILW
RUJDQL]DWLRQVZKLFKVHHNWRIXUWKHUDSURIHVVLRQWKURXJKUHSUHVHQWDWLRQRIWKDWSURIHVVLRQLWV
LQWHUHVWVDQGWKHGHYHORSPHQWRIWKRVHZKRZRUNLQLW+DUYH\%\WKHLUYHU\QDWXUH
SURIHVVLRQDODVVRFLDWLRQVDUHSOXUDOLVWLFFRQWH[WVDQGDUHFKDUDFWHUL]HGE\WKHH[LVWHQFHRI
GLYHUJHQWDQGVRPHWLPHVFRQWUDGLFWRU\JRDOVDQGREMHFWLYHVZKLOVWEHLQJPDGHXSRIPDQ\
GLYHUVHJURXSVRUµFRQVWLWXHQFLHV¶'HQLV/DQJOH\	5RXOHDX,QSURIHVVLRQDO
DVVRFLDWLRQVJURXSVDQGLQGLYLGXDOVZLOORIWHQKDYHFRQIOLFWLQJDQGGLFKRWRPRXVYLHZVRQ
KRZWKHLUSURIHVVLRQVKRXOGEHHYROYLQJDQGKRZWKHDVVRFLDWLRQVKRXOGEHGHILQLQJWKHLU
OHJLWLPDWHGLUHFWLRQ%URDG\3UHVWRQ7KHFDVHVHWWLQJIRUWKLVUHVHDUFKLVD
SURIHVVLRQDODVVRFLDWLRQIRUOLEUDU\DQGLQIRUPDWLRQSURIHVVLRQDOVDQRQ\PL]HGDV,QIR/LELQ
WKLVSDSHU,QIR/LEUHSUHVHQWVWKRVHZKRZRUNLQOLEUDU\DQGLQIRUPDWLRQEDVHGSURIHVVLRQV
LQWKH8QLWHG.LQJGRP8.7KHHPSLULFDOZRUNLVEDVHGRQDQ26LQLWLDWLYHDW,QIR/LEWKH
µ6KDSLQJ)XWXUH¶6)FRQVXOWDWLRQ6)ZDVODXQFKHGLQE\,QIR/LE¶VQHZ&(2DVDQ
³H[HUFLVHLQRSHQVWUDWHJ\´IRUGHYHORSLQJDQHZVWUDWHJLFSODQZLWKWKHRUJDQL]DWLRQ¶VNH\
VWDNHKROGHUV7KHFRQVXOWDWLRQUDQIURPWK6HSWHPEHUWRWK'HFHPEHUDQGVRXJKW
HQJDJHPHQWDQGIHHGEDFNIURPDOOLWVPHPEHUVDWWKLVSRLQWXSZDUGVRIDQGDQ\
RWKHULQWHUHVWHGSDUWLHVVXFKDVSURIHVVLRQDOLQWHUHVWJURXSVDQGIRUPHUPHPEHUV,QIR/LELV

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
SRVLWLRQHGKHUHDVDQRUJDQL]DWLRQLQWKHPLGVWRIDOHJLWLPDF\FULVLVDQGRSHQO\IRUPXODWLQJ
DQHZVWUDWHJLFGLUHFWLRQZDVPRWLYDWHGE\DQHHGWRPDQDJHWKHGLVSHUVHGDQGGLVMRLQWHG
QDWXUHRI,QIR/LEDVDQRUJDQL]DWLRQWRVKDUHWKHUHVSRQVLELOLW\RIVHWWLQJDQHZGLUHFWLRQIRU
,QIR/LEDQGXOWLPDWHO\WKHQHHGIRU,QIR/LEWRXQGHUVWDQGZKDWWKHFRPPXQLW\ZDQWIURP
WKHLUSURIHVVLRQDODVVRFLDWLRQ6)ZDVJLYHQLWVRZQEUDQGDQGZDVKHDYLO\SURPRWHGE\
,QIR/LEDQGLWVWRSPDQDJHPHQWWHDP7KHODXQFKRI6)ZDVLQLWLDWHGWKURXJK,QIR/LEWRS
PDQDJHPHQWVKDULQJWKHLUFRUHSULRULWLHVIRUWKHGLUHFWLRQRIWKHRUJDQL]DWLRQZLWKWKH
SRWHQWLDOFRQWULEXWRUVJLYHQWKHRSSRUWXQLW\WRGLVFXVVWKHVHIXUWKHULQWKHLUUHVSRQVHWRDZHE
EDVHGTXHVWLRQQDLUHDQGYLDKDUGFRS\ZULWWHQUHVSRQVHHPDLO7KLVZDVFRPSOHPHQWHGE\
VHYHUDOOHVVVWUXFWXUHGPHWKRGVRIVWUDWHJLFLGHDWLRQLQFOXGLQJIDFHWRIDFHPHHWLQJVZLWK
PHPEHUVDQGGLVFXVVLRQWKURXJKVRFLDOPHGLDFKDQQHOVSDUWLFXODUO\7ZLWWHU7KH
FRQVXOWDWLRQUHVXOWHGLQWKHSXEOLFDWLRQRIDVXPPDWLYHUHSRUWRIWKHLQLWLDWLYHDQGGUDIWDQG
ILQDOVWUDWHJLFSODQV,QWRWDOWKHSUDFWLFHVXVHGIRURSHQVWUDWHJL]LQJFDSWXUHGWKHRSLQLRQVRI
RYHUVWDNHKROGHUVSULPDULO\DFWLYH,QIR/LEPHPEHUV
'DWDFROOHFWLRQDQDO\VLVDQGUHOLDELOLW\
'XHWRWKHODFNRIVWXGLHVH[DPLQLQJ26DQGOHJLWLPDWLRQDQH[SORUDWRU\LQGXFWLYHPHWKRG
ZDVNH\WRDOORZILQGLQJVWRHPHUJHIURPWKHGDWDDQGLPSURYHRXUXQGHUVWDQGLQJRIWKH
SKHQRPHQDDWKDQG7RH[SORUH6)DWULDQJXODWLRQRIGLIIHUHQWTXDOLWDWLYHWHFKQLTXHVZDV
XVHG7KLVLQFOXGHGERWKSULPDU\DQGVHFRQGDU\GDWD7KHSULQFLSOHPHWKRGVZHUHVHPL
VWUXFWXUHGLQWHUYLHZVDQGREVHUYDWLRQEXWDOVRVRPHIRUPVRIGRFXPHQWDWLRQVXFKDV7ZLWWHU
GDWDZHUHFROOHFWHGGLUHFWO\IRUWKLVUHVHDUFK6HFRQGDU\VRXUFHVLQFOXGHGGRFXPHQWDWLRQGDWD
VXFKDVZHEEDVHGTXHVWLRQQDLUHVDVWKH\ZHUHFRQGXFWHGE\,QIR/LEEXWZHUHHVVHQWLDOIRU
FRPSOHPHQWLQJDQGSURYLGLQJIXUWKHUGHSWKWRWKHSULPDU\GDWDFROOHFWHGDQGWRKHOSRIIHUD
URXQGHGDFFRXQWRISUDFWLFHVXVHGLQ6)7DEOHGHWDLOVWKHGDWDFROOHFWLRQWHFKQLTXHV



 ?

 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
/ŶƐĞƌƚdĂďůĞ ?ĂďŽƵƚŚĞƌĞ
 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
&RQVLVWHQWZLWKDSUDFWLFHWKHRUHWLFDOOHQVWKHDQDO\VLVIROORZHGDQDSSURDFKDWWHQGLQJWRWKH
NH\SUDFWLWLRQHUVDQGSUDFWLFHVXQIROGLQJLQHSLVRGHVRIVWUDWHJ\SUD[LV7KLVDSSURDFKZDV
FRQVLVWHQWZLWKSUDFWLFHWKHRUHWLFDOZRUNVDLPRIDFKLHYLQJULFKXQGHUVWDQGLQJRILQGLYLGXDOV
LQYROYHGLQHYHU\GD\VWUDWHJL]LQJDFWLYLW\:KLWWLQJWRQZKLOVWDOVRDLPLQJWRXVHWKHVH
WRXQGHUVWDQGWKHLUHQDFWPHQWDQGLPSDFWRQLQVWLWXWLRQDOSKHQRPHQD6PHWV$ULVWLGRX	
:KLWWLQJWRQ7RHQVXUHYDOLGLW\DQGUHOLDELOLW\LQRXUZRUNDQGFRPEDWFULWLFLVPRI
TXDOLWDWLYHUHVHDUFKDVEHLQJXQVFLHQWLILFDQGDQHFGRWDOZHLQWHJUDWHGDQXPEHURI
FRQVLGHUDWLRQVLQWRRXUDQDO\VLV:HWUDQVODWHGNH\FULWHULDIURPSRVLWLYLVWTXDQWLWDWLYH
UHVHDUFKLQWRWHUPVPRUHVXLWHGWRQDWXUDOLVWLFTXDOLWDWLYHZRUN:HDGRSWHGWKHWHUPV
FUHGLELOLW\IRULQWHUQDOYDOLGLW\WUDQVIHUDELOLW\IRUH[WHUQDOYDOLGLW\GHSHQGDELOLW\IRU
UHOLDELOLW\DQGFRQILUPDELOLW\WRHQVXUHDGHJUHHDQHXWUDOLW\LQUHVHDUFKILQGLQJV*XED	
/LQFROQ6HYHUDOWHFKQLTXHVZHUHXVHGWRDFKLHYHWKHVHFULWHULDLQFOXGLQJWULDQJXODWLRQ
IRUHVWDEOLVKLQJFUHGLELOLW\WKLFNGHVFULSWLRQWRHQVXUHWUDQVIHUDELOLW\PXOWLSOHVWDJHVDQG
UHVHDUFKHUVLQYROYHGLQFRGLQJWRDLGGHSHQGDELOLW\DQGKDYLQJFOHDUVWDJHVLQWKHDQDO\VLVWR
SURYLGHDQHPSLULFDODXGLWWUDLO*XED	/LQFROQ
7KHDQDO\WLFDOSURFHGXUHIROORZHGDQLQGXFWLYHDSSURDFK0LOHV	+XEHUPDQ
FRPELQHGZLWKFRQVLGHUDWLRQVIURPSUDFWLFHWKHRUHWLFDOVWXGLHV7KHDQDO\VLVFRQVLVWHGRI
WKUHHFHQWUDODFWLYLWLHVLGDWDUHGXFWLRQLLGDWDGLVSOD\DQGLLLFRQFOXVLRQGUDZLQJDQG
YHULILFDWLRQDQGZDVVXLWHGWRDQLQGXFWLYHDSSURDFKWRDQDO\]LQJTXDOLWDWLYHGDWD0LOHV	
+XEHUPDQ,QSUDFWLFHWKHRUHWLFDOZRUNLWKDVDOVREHHQUHFRPPHQGHGWRDGGDIRXUWK
DFWLYLW\FRPSDULVRQZLWKWKHRU\DQGWKLVKHOSVDOLJQHPHUJLQJILQGLQJVDQGFRQFOXVLRQVZLWK
FXUUHQWWKHRULHVKHOSLQJWRFOHDUO\GHILQHDFRQWULEXWLRQDQGHQVXUHWKHRUHWLFDOGLVFXVVLRQLV
FRQVLGHUHG%DORJXQ-DU]DENRZVNL%DORJXQ	6HLGO7KHVHIRXUFHQWUDO


 ?

DFWLYLWLHVWUDQVODWHGLQWRVHYHUDOVWDJHVLQWKHDQDO\VLVSURFHVVDJDLQFRQVLVWHQWZLWK
DSSURDFKHVLQVWUDWHJ\SUDFWLFHWKHRUHWLFDOVWXGLHVHJ-DU]DENRZVNL	%DORJXQ7KH
ILUVWVWDJHLQYROYHGHDUO\VWDJHDQDO\VLVDQGUHGXFWLRQRIWKHLQWHUYLHZDQGREVHUYDWLRQGDWD
WKURXJKUHIHUULQJWRUHVHDUFKGLDULHVFRQWDLQLQJPHPRVDQGE\SURGXFLQJILUVWF\FOHFRGHV
IURPVHQWHQFHVDQGSDUDJUDSKVLQLQWHUYLHZWUDQVFULSWVWRFDSWXUHULFKQHVVXVLQJ1YLYR
VRIWZDUH7KLVSURYLGHGFRPPHQWDU\RQZKDWZDVKDSSHQLQJLQWKHGDWDDQGKHOSHGDYRLG
EHLQJORVWLQDVHDPOHVVZHERILGHDV6LOYHUPDQ7KHVHFRQGVWDJHLQYROYHGGHWDLOHG
FRGLQJDQGPDSSLQJWKHVWUDWHJL]LQJDFWLYLW\RISDUWLFLSDQWVWKURXJKGHYHORSPHQWRIULFK
QDUUDWLYHV/DQJOH\'HWDLOHGFRGLQJZDVFRQWLQXHGLQ1YLYRVRIWZDUHZLWKILUVWF\FOH
FRGHVIURPWKHHDUO\VWDJHDQDO\VLVEHLQJUHILQHGWKURXJKVHFRQGF\FOHFRGLQJWRGHYHORSD
JUHDWHUVHQVHRIFDWHJRULFDORUJDQL]DWLRQRIGDWD&DWHJRUL]DWLRQZDVEDVHGRQERWKWKH
UHVHDUFKIRFXVDQGWKHJXLGLQJSUDFWLFHWKHRUHWLFDOOHQVHPSKDVL]LQJSUDFWLWLRQHUVDQG
SUDFWLFHVLQVWUDWHJL]LQJ6XEVHTXHQWWKHPHVZHUHGHYHORSHGLQGXFWLYHO\DQGWRHQVXUH
WUXVWZRUWKLQHVVDQGLQWHUFRGHUUHOLDELOLW\WKHPHDQLQJVRINH\WKHPHVZHUHQHJRWLDWHGDQG
WKHQJURXSHGLQWRXQGHUVWDQGLQJFRPSHWLQJGHPDQGVRIVWDNHKROGHUVDQGG\QDPLFVRIRSHQ
VWUDWHJL]LQJ7KLVUHSUHVHQWHGDIRUPRIGDWDUHGXFWLRQDQGGLVSOD\E\ZKLFKFRPSOLFDWHG
µWKLQJV¶DUHPDGHPRUHXQGHUVWDQGDEOH0LOHV	+XEHUPDQ$ORQHWH[WLV
FXPEHUVRPHIRUPRIGLVSOD\7KHUHIRUHVWDJHWKUHHFRQVLVWHGRIGHYHORSLQJWKHQDUUDWLYHVLQ
UHODWLRQWRWKHILQGLQJVZLWKWKHDLPRIXQGHUVWDQGLQJG\QDPLFVRIVWUDWHJL]LQJDVGLVWLQFW
µPRGHV¶*HJHQKXEHU	'REXVFK7KLVPHDQWWKDWWKHRXWSXWFRXOGEHVXPPDUL]HG
WKURXJKGLVSOD\VHPSKDVL]LQJWKHIRFDOSRLQWVRIWKHVWUDWHJ\SUDFWLFHWKHRUHWLFDOOHQV6WDJH
IRXUZDVNH\WRJURXSLQJWKHSUHYLRXVVWDJHVDQGXQGHUVWDQGLQJKRZGLIIHUHQWDFWLYLWLHVRI26
UHODWHH[SOLFLWO\WROHJLWLPDWLRQ.H\WROLQNLQJ26WROHJLWLPDWLRQZDVWKHLQVLJKWIURPHDFK
VWDJHRIWKH26LQLWLDWLYHDQGWKHPRGHVRI26LGHQWLILHGLQFOXGLQJWKHJHQHUDWLRQRI
VWUDWHJLFFRQWHQWVDQGKRZWKHVHFRQWHQWVDUHWKHQSHUFHLYHGDQGPD\RUPD\QRWOHDGWR


 ?

UHDOL]HGVWUDWHJLFDFWLRQV)XUWKHUV\QWKHVL]LQJ26ZLWKOHJLWLPDF\UHTXLUHGDQDVVHVVPHQWRI
KRZPRGHVRI26UHODWHWRWKHPDQDJLQJRIOHJLWLPDF\DQGOHJLWLPDF\RXWFRPHVDQGHIIHFWV
6XGGDE\6HLGO	/H(TXLSSHGZLWKWKHVHFRQFHSWVRQPDQDJLQJOHJLWLPDF\WKH
VSHFLILFPRGHVRI26LGHQWLILHGLQWKHSUHYLRXVVWDJHZHUHOLQNHGWRVSHFLILFOHJLWLPDWLRQ
RXWFRPHV$OVRNH\ZHUHLQVLJKWVGHULYHGIURPWKHULFKHPSLULFDOGDWDVXSSRUWHGE\WKH
VHFRQGDU\GDWDZLWKWKHRXWFRPHEHLQJLQVLJKWWRKRZSKDVHVDQGPRGHVRI26OLQNHGWR
H[SOLFLWPHDQVRIPDQDJLQJOHJLWLPDF\*HJHQKXEHU	'REXVFK$GLVSOD\ZDVXVHG
KHUHWRFRQFHSWXDOL]HWKHSKDVHVRI26WKHSUDFWLFHVDQGPRGHVLGHQWLILHGDQGWKHLU
FRQQHFWLRQZLWKOHJLWLPDF\'RZOLQJ	3IHIIHU7KHILQDOVWDJHRIWKHDQDO\VLV
LQYROYHGGLVFXVVLQJWKHRXWFRPHVRIWKHZRUNLQUHODWLRQWRH[WDQWWKHRU\DQGSUDFWLFDO
LPSOLFDWLRQVDQGWKHPRGHVLGHQWLILHGDVUHOHYDQWWROHJLWLPDWLRQDVDSURFHVV6XGGDE\
%LWHNWLQHDQG+DDFN7KLVDOVRKHOSHGWRUHILQHGLVSOD\VHQVXULQJFODULW\DQG
DSSOLFDELOLW\LQOLQHZLWKWKHHPHUJLQJILQGLQJV0LOHV	+XEHUPDQ
$1$/<6,6$1'),1',1*6
7KLVILUVWVHFWLRQRIWKHDQDO\VLVLOOXPLQDWHVWKHPDLQSKDVHVRI6)DQGGLVWLQFWPRGHVRI26
7KLVIROORZVWKHDQDO\VLVRYHUYLHZRXWOLQHGE\PDSSLQJDFDVHVWRU\IRUWKHFRQVXOWDWLRQ
/DQJOH\-DU]DENRZVNL0DWWKLHVHQ	9DQGH9HQ)LJXUH
 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
/ŶƐĞƌƚ&ŝŐƵƌĞ  ĂďŽƵƚŚĞƌĞ
 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
)LJXUHUHSUHVHQWVWKH6)FRQVXOWDWLRQWKURXJKWKUHHLGHQWLILHGSKDVHVRI26FRPSULVLQJ
GLIIHUHQWµSUD[LVHSLVRGHV¶:KLWWLQJWRQ7DYDNROL6FKODJZHLQ	6FKRGHUDQG
DFWLYLWLHVZLWKWKHµSUDFWLFHV¶RI26EHLQJWKHFHQWUDODQDO\WLFDOIRFXV,WDOVRLOOXPLQDWHVWKH
OHYHODQGXQLWVRIDQDO\VLV7KHOHYHORIDQDO\VLVLVKLJKOLJKWHGWKURXJKWKHWKUHHSKDVHVDQG
HSLVRGHVZKLOVWWKHXQLWVRIDQDO\VLVDUHWKHVWUDWHJL]LQJSUDFWLFHVFHQWUDOWRHDFKRIWKHµNH\
VWUDWHJL]LQJDFWLYLWLHV¶-DU]DENRZVNL,QUHODWLRQWRWKHOHYHORIDQDO\VLVWKHSKDVHV


 ?

DQGSUD[LVHSLVRGHVLQVWUDWHJ\FDQEHSHUPHDEOHDQGWKXVFDQRYHUODS+RZHYHUWKHWKUHH
SKDVHVKLJKOLJKWHGDUHOLQHDUDVGHPRQVWUDWHGE\WKHLUFKURQRORJLFDOSUHVHQWDWLRQ:KDWGRHV
YDU\EHWZHHQWKHSKDVHVDUHWKHFRQWUDVWLQJGHJUHHVRIRSHQQHVVGHPRQVWUDWHGLQHDFK
SDUWLFXODUO\EHWZHHQGLIIHUHQWW\SHVRIRSHQQHVVWUDQVSDUHQF\DQGLQFOXVLYHQHVVDVZLOOEHD
FHQWUDODVSHFWRIWKHDQDO\VLVODWHULQWKLVSDSHU%\FRQWUDVWWKHDFWLYLWLHVRXWOLQHGDVSDUWRI
HDFKGLVWLQFWSKDVHGRRYHUODS7KHILUVWSKDVHWKDWLVKLJKOLJKWHGKHUHLVODEHOOHGµSODQQLQJ
DQGSURPRWLRQ¶DQGLQUHODWLRQWRNH\VWUDWHJL]LQJDFWLYLWLHVRI6)WKLVSKDVHFRPSULVHVRI
RQHDFWLYLW\$FWLYLW\RQHUHSUHVHQWVWKHSUDFWLFHVRISODQQLQJDQGSURPRWLRQLQ6)PRUH
VSHFLILFDOO\RXWOLQLQJWKHDFWLYLWLHVUHODWHGWRXQGHUVWDQGLQJRIWKHFRQWH[WGHILQLQJRIWKH
VWUDWHJL]LQJSURFHVVDQGPHWKRGVRIFRQVXOWDWLRQLOOXPLQDWLRQRIVWUDWHJLFSULRULWLHVWREH
GLVFXVVHGDQGPDUNHWLQJRI6)7KHVHFRQGSUD[LVHSLVRGHLGHQWLILHGLVODEHOOHGWKH
µFRQVXOWDWLRQSHULRG¶:KLOVWWKHIRFXVKHUHLVRQVWUDWHJLFLGHDWLRQE\DFFHVVLQJZLGHO\
GLVWULEXWHGNQRZOHGJHWKHDFWLYLWLHVYDU\WKURXJKWKHGLIIHUHQWRSHQVWUDWHJL]LQJLGHDWLRQ
SUDFWLFHVXWLOL]HG7KH,QIR/LE&(2KLJKOLJKWHGWKUHHOD\HUVRILGHDWLRQ³RQOLQH
HQJDJHPHQW´³IDFHWRIDFHHQJDJHPHQW´DQG³KDUGFRS\HQJDJHPHQW´7KLVSKDVHFRPSULVHV
RIVLPXOWDQHRXVO\RFFXUULQJDFWLYLWLHVIRUFROOHFWLQJWKHRSLQLRQRISDUWLFLSDQWV)RXUGLVWLQFW
DFWLYLWLHVKDYHEHHQLGHQWLILHGQDPHO\DZHEEDVHGVXUYH\7ZLWWHUIDFHWRIDFHFRQVXOWDWLRQ
HYHQWVDQGWKRVHUHVSRQVHVUHFHLYHGE\KDUGFRS\ZULWWHQUHVSRQVHHPDLO7KHILQDOSKDVHLV
ODEHOOHGµDQDO\VLVDQGLPSOHPHQWDWLRQ¶/LNHSODQQLQJDQGSURPRWLRQGXHWRWKHFRQFXUUHQW
DQGFRPSOHPHQWDU\QDWXUHRIDQDO\VLVDQGLPSOHPHQWDWLRQSUDFWLFHVLQWKH,QIR/LE26
DSSURDFKWKHVHDUHERXQGKHUHDVRQHDFWLYLW\7KLVSURYLGHVDQDFFRXQWRIWKHDQDO\VLVRI
LGHDVDQGSXEOLFDWLRQRIVWUDWHJLFFRQWHQWVVXFKDVGUDIWDQGILQDOVWUDWHJLFSODQVDQGWKH
LPSOHPHQWDWLRQRIUHDOL]HGVWUDWHJLFDFWLRQV7KHUHIRUHRXWFRPHVRIWKLVSUD[LVHSLVRGH
UHYROYHDURXQGUHIOHFWLRQDQGDQDO\VLVIURPLQVLJKWVUHFHLYHGWKURXJKWKHLGHDWLRQSUDFWLFHVLQ
WKHFRQVXOWDWLRQSHULRG


 ?

7KHRYHUYLHZRI,QIR/LE¶V26DSSURDFKLOOXPLQDWHVWKHSURPLQHQFHRIGLIIHUHQWPRGHVRI
RSHQVWUDWHJL]LQJLQOLQHZLWKNH\GLPHQVLRQVRI26*HJHQKXEHU	'REXVFK7KHUH
DUHIRXUPRGHVIRUPDOO\LGHQWLILHGKHUH%URDGFDVWLQJ5HVSRQGLQJ&ROODERUDWLQJDQG
$FWLRQLQJ:HUHIHUWRWKHGRPLQDQWW\SHVRXWOLQHGLQPXFK26OLWHUDWXUHVWUDWHJLFLQFOXVLRQ
DQGWUDQVSDUHQF\HJ:KLWWLQJWRQ&DLOOXHW	<DNLV'RXJODVDQGWKHµGHJUHHRI
RSHQQHVV¶WRIXUWKHUGHILQHWKHH[WHQWRIWKLVW\SHRIRSHQQHVVLQHDFKPRGH
,QDFWLYLW\RQHDYDULHW\RIZHESDJHVDQGRQOLQHGRFXPHQWVZHUHXVHGE\,QIR/LE
PDQDJHPHQWSULPDULO\WRFRPPXQLFDWHDERXWWKHIRUWKFRPLQJFRQVXOWDWLRQDQGLWVFRUHDLPV
2YHUDOOWKHSUDFWLFHVDVVRFLDWHGZLWKWKHDFWLYLW\RISODQQLQJDQGSURPRWLRQKHUHZHUHIRXQG
WREHLOOXVWUDWLYHRIDRQHZD\FRPPXQLFDWLRQIURP,QIR/LEWRSPDQDJHPHQWWRWKH,QIR/LE
FRPPXQLW\DVSRWHQWLDOFRQWULEXWRUVWR26,QIR/LEPDQDJHPHQWKDGDOUHDG\IRUPXODWHG
SRWHQWLDOSULRULWLHVDQGNH\YLVLRQVWDWHPHQWVDVWKHEDVLVRIWKHIRXU\HDUVWUDWHJ\DQG
FRPPXQLFDWHGWKHVHWR,QIR/LEVWDNHKROGHUVDVEHLQJRSHQIRUIXUWKHUGLVFXVVLRQDQG
UHILQHPHQW7KHPDLQRXWFRPHRIWKHDFWLYLW\ZDVWKHUHIRUHDQRSHQFDOOIRUSDUWLFLSDWLRQ
WKURXJKWKHGHYLVLQJDQGDFWLYHFRPPXQLFDWLRQRI6)DVDPHDQVRIRSHQVWUDWHJL]LQJZLWK
VWUXFWXUHGPHWKRGVSURSRVHGWRHQDEOHLGHDWLRQDQGSUHGHILQHGFRQVXOWDWLRQSULRULWLHVDOVR
DVVHUWHGE\WRSPDQDJHPHQW:HLGHQWLI\WKLVDVEHLQJDPRGHRIRSHQVWUDWHJL]LQJFDOOHG
µ%URDGFDVWLQJ¶
,QDFWLYLW\WZRWKHZHEEDVHGTXHVWLRQQDLUHDFWLYLW\ZDVLOOXVWUDWLYHRIDFRQWUROOHGRQHZD\
PRGHRILQFOXVLYHRSHQVWUDWHJL]LQJDFWLYLW\SDUWLFXODUO\WKURXJKDUHVSRQVHIURPWKH,QIR/LE
FRPPXQLW\WRWKHRUJDQL]DWLRQ¶VSULRULWLHVDQGVWUXFWXUHRXWOLQHGIRUWKHVWUDWHJ\E\WRS
PDQDJHPHQWWKURXJKWKHTXHVWLRQQDLUH4XHVWLRQQDLUHFRQWULEXWRUVWKXVµUHVSRQGHG¶WRWKH
FDOOIRURSLQLRQDQGLGHDVDERXWWKHVWUDWHJ\ZKLOVW,QIR/LEPDQDJHPHQWDFWLYHO\REVHUYHG
DQGFRQVLGHUHGWKHUHVSRQVHVRIWKHFRPPXQLW\:HLGHQWLI\WKLVPRGHRIRSHQVWUDWHJL]LQJDV

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
EHLQJµ5HVSRQGLQJ¶,QDFWLYLW\WKUHHWKHILUVWXVHRI7ZLWWHUE\,QIR/LEFDPHWKURXJKXVHRI
DGHVLJQDWHGKDVKWDJ,QIR/LEDQG7ZHHWVZHUHPRQLWRUHGRQDQRQJRLQJEDVLV,W
HQDEOHGWKH,QIR/LEFRPPXQLW\WRREVHUYHWKHRXWSXWVIURP,QIR/LEWRSPDQDJHPHQWDQGEH
LQFOXGHGLQLGHDWLRQWKURXJKWKHHQDEOHPHQWWRUHVSRQGZLWKWKHLURZQGHPDQGVIRUWKH
VWUDWHJ\7KLVZDVDJDLQDRQHZD\PRGHRIDFWLYLW\OLPLWHGE\WKHZRUGOLPLWRIWKH
SODWIRUP7KHVHFRQGXVHRI7ZLWWHUWRRNWKHIRUPRIDVWUXFWXUHGWZRKRXUORQJ7ZLWWHU
GLVFXVVLRQ,QIR/LEHPSKDVL]HGWKLVXVHRI7ZLWWHUJDWKHUHGPRUHVXEVWDQWLDOVWUDWHJLFLQSXW
DVSDUWRIWKHFRQVXOWDWLRQSKDVH7KHHYHQWZDVKRVWHGE\8.OLEFKDWDQH[WHUQDOLQWHUHVW
JURXS7KLVZDVLOOXVWUDWLYHRIDWZRZD\FRQYHUVDWLRQEHWZHHQWRSPDQDJHPHQWDQG6)
FRQWULEXWRUV,WHQDEOHGDQLQFOXVLYHVWUXFWXUHGWZRZD\GLDORJXHWRWDNHSODFHZLWKQR
KLHUDUFK\RUEDUULHUVWRSDUWLFLSDWLRQ:HLGHQWLI\WKHILUVWXVHRI7ZLWWHUDVDJDLQEHLQJ
FRQVLVWHQWZLWKWKHPRGHRIµ5HVSRQGLQJ¶7KHVHFRQGXVHRI7ZLWWHUWKHGLVFXVVLRQZDV
UHSUHVHQWDWLYHRIDKLJKO\LQFOXVLYHPRGHRIRSHQVWUDWHJL]LQJZKLFKZHFDOOµ&ROODERUDWLQJ¶
,QDFWLYLW\IRXUWKHGRPLQDQWDFWLYLWLHVOLNHWKH7ZLWWHUGLVFXVVLRQHYHQWUHSUHVHQWHGDQ
LQFOXVLYHPRGHRI26LQZKLFKWKH,QIR/LE&(2DQGFRQVXOWDWLRQHYHQWFRQWULEXWRUVERWK
DFWLYHO\LQWHUDFWHGZLWKWKHSUDFWLFHVWRGLVFXVVDOHJLWLPDWH,QIR/LE$SDUWIURPEHLQJJXLGHG
E\DEULHIDJHQGDDQGLQVRPHFDVHVD3RZHU3RLQWSUHVHQWDWLRQWKHFRQVXOWDWLRQHYHQWVKDG
QRIRUPDOVWUXFWXUHDQGDQ\TXHVWLRQVFRXOGEHDVNHG:HDOVRLGHQWLI\WKLVDVDPRGHRI
µ&ROODERUDWLQJ¶,QDFWLYLW\ILYH26ZDVLOOXVWUDWLYHRILQFOXVLYHVWUDWHJ\SUDFWLFHVWKURXJKWKH
,QIR/LEFRPPXQLW\EHLQJDEOHWRUHVSRQGWRWKHVWUXFWXUHGSUHVHWSULRULWLHVLQWKH
FRQVXOWDWLRQGRFXPHQWWKURXJKZULWWHQUHVSRQVHDQGHPDLO7KH,QIR/LEFRPPXQLW\UHWRUWHG
WRWKHFDOOIRURSLQLRQDQGLGHDVDERXWWKHVWUDWHJ\LQDRQHZD\UHVSRQVHDGGUHVVHGGLUHFWO\
WRWKH,QIR/LE&(2$OWKRXJKFRQWULEXWRUVH[SUHVVHGQHZLGHDVWKHQDWXUHRIVWUDWHJLF
GHPDQGVZDVSULPDULO\FRQQHFWHGZLWKSULRULWLHVUHODWHGWRVSHFLILFIDFWLRQVRIWKH,QIR/LE

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
FRPPXQLW\HJ3XEOLFOLEUDULDQVVFKRROOLEUDULDQVNQRZOHGJHPDQDJHUV$JDLQZH
UHFRJQL]HWKLVDVDQLQFOXVLYHPRGHRIRSHQVWUDWHJL]LQJFRQVLVWHQWZLWKµ5HVSRQGLQJ¶
/DVWO\DFWLYLW\VL[VKRZVWKHDQDO\VLVDQGDFWLRQLQJRIVWUDWHJLFSULRULWLHVLQ6)LQWRDUHDOL]HG
SODQDQGQHZVWUDWHJLFGLUHFWLRQV7KHDFWLYLW\ZDVWKHUHIRUHLOOXVWUDWLYHRIWUDQVSDUHQW
VWUDWHJLFSUDFWLFHWKURXJK,QIR/LEEHLQJDEOHWRWDNHWKHYLHZVRIWKHFRPPXQLW\IURPWKH
FRQVXOWDWLRQSKDVHDQGUHVSRQGWRWKHVHWKURXJKGLUHFWDFWLRQRUWKURXJKSURYLGLQJD
UDWLRQDOHRQVWUDWHJLFGHFLVLRQV,OOXPLQDWHGKHUHLVDSULPDULO\VWUXFWXUHGRQHZD\DFWLYLW\
IURP,QIR/LEWRSPDQDJHPHQWWRLWVFRPPXQLW\LQUHODWLRQWRWDQJLEOHRXWSXWVRIRSHQ
VWUDWHJL]LQJ:HLGHQWLI\DILQDOPRGHRIRSHQVWUDWHJL]LQJKHUHDQGFDOOLWµ$FWLRQLQJ¶
0RGHVRIVWUDWHJLFLQFOXVLYHQHVV
7KHPRGHVRI5HVSRQGLQJDQG&ROODERUDWLQJSURPLQHQWLQSKDVHWZRZHUHLOOXVWUDWLYHW\SHV
RIVWUDWHJLFLQFOXVLYHQHVVZLWK,QIR/LEWRSPDQDJHPHQWLQFOXGLQJWKHFRPPXQLW\LQ
GLVFXVVLRQDURXQGVWUDWHJLFGLUHFWLRQVDQGLQWKHJHQHUDWLRQRIVWUDWHJLFFRQWHQWV5HVSRQGLQJ
UHSUHVHQWHGWKURXJKRQHZD\FRPPXQLFDWLRQKRZWKH,QIR/LEFRPPXQLW\UHVSRQGHGZKHQ
LQYLWHGWRSDUWLFLSDWHLQ26WKURXJKFHUWDLQSUDFWLFHVZKHWKHUH[SUHVVLQJRSLQLRQVLGHDVRU
VLPSO\WKURXJKDFNQRZOHGJHPHQWWKLVDOORZHGWKH,QIR/LEWRSPDQDJHPHQWWRDFWLYHO\
JDWKHULGHDVDQGRSLQLRQVDQGWDNHWKHVHLQWRFRQVLGHUDWLRQDVDQHVVHQWLDOSDUWRIWKH
FRQVXOWDWLRQSURFHVV,WLVWKURXJKLQFOXVLYHVWUDWHJL]LQJVXFKDVWKLVWKDWHPHUJLQJVWUDWHJ\
FRQWHQWVEHJDQWRWDNHIRUP5HVSRQGLQJLVW\SLFDORIDORZHUGHJUHHRIRSHQQHVVLQUHODWLRQ
WRLQFOXVLYHQHVVHQDEOLQJWKH,QIR/LEFRPPXQLW\WRFRQWULEXWHWRVWUDWHJ\EXWFKDUDFWHUL]HG
E\RQHZD\FRPPXQLFDWLRQVZKLFKDUHPDLQO\VWUXFWXUHGRIIHULQJQRGLUHFWURXWHWR
V\PPHWULFFRQYHUVDWLRQDERXWVWUDWHJ\7KLVZDVHYLGHQWWKURXJKXVHRIWKHTXHVWLRQQDLUHDQG
KDUGFRS\UHVSRQVHVDQGWRDOHVVHUGHJUHHWKH7ZLWWHU+DVKWDJZKLFKZDVQRWH[WHQVLYHO\
XWLOL]HGDVPHDQVRI5HVSRQGLQJ&ROODERUDWLQJUHSUHVHQWVDOLYHWZRZD\GLVFXVVLRQ

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
EHWZHHQWKH,QIR/LEWRSPDQDJHPHQWDQGFRPPXQLW\LQZKLFKLGHDVDQGRSLQLRQVZHUH
QHJRWLDWHGDQGUHILQHG$PDMRUGLIIHUHQFHZLWK&ROODERUDWLQJLVWKDW,QIR/LEWRSPDQDJHPHQW
DQGWKHFRPPXQLW\V\PPHWULFDOO\GLVFXVVHGGHPDQGVDQGVWUDWHJLFGLUHFWLRQV$OWKRXJK
RIWHQWLPHVVWUXFWXUHG&ROODERUDWLQJRIIHUHGDSHUFHLYDEO\KLJKHUGHJUHHRIRSHQQHVVUHODWLQJ
WRLQFOXVLYHQHVVEHLQJLOOXVWUDWLYHRIDWZRZD\V\PPHWULFDOIRUPRIFRQYHUVDWLRQDURXQG
VWUDWHJ\ZLWKWKRVHUHVSRQVLEOHIRUVWUDWHJLFGHFLVLRQPDNLQJ7KH8.OLEFKDW7ZLWWHU
GLVFXVVLRQDQGIDFHWRIDFHFRQVXOWDWLRQHYHQWVGHPRQVWUDWHGWKLVPRGH$OVRVLJQLILFDQWKHUH
LVWKDWWKHVHSUDFWLFHVZHUHQRWVRFOHDUO\GHILQHGE\SUHVHWSULRULWLHVDVVHHQLQ5HVSRQGLQJ
0RGHVRIVWUDWHJLFWUDQVSDUHQF\
7KHPRGHVRI%URDGFDVWLQJDQG$FWLRQLQJDUHLGHQWLILHGDVEHLQJW\SHVRIVWUDWHJLF
WUDQVSDUHQF\SUHVHQWLQSKDVHVRQH%URDGFDVWLQJDQGWKUHH%URDGFDVWLQJDQG$FWLRQLQJ
2SHQQHVVKHUHZDVFRQVLVWHQWZLWK,QIR/LEWRSPDQDJHPHQWPDNLQJVWUDWHJ\FRQWHQWVDQG
DFWLRQVYLVLEOHWRWKH,QIR/LEFRPPXQLW\%URDGFDVWLQJUHSUHVHQWVDRQHZD\DFWLYLW\IURP
,QIR/LEWRSPDQDJHPHQWWRWKHFRPPXQLW\SULPDULO\GXULQJWKHDFWLYLWLHVRISODQQLQJDQG
SURPRWLRQ.H\LVFRPPXQLFDWLQJSXEOLFL]LQJDQGXSGDWLQJDERXW6)HQDEOLQJFRQWULEXWRUV
WRWDNHLQLQIRUPDWLRQZKLOVWFRQVLGHULQJZKDWDFWLRQWRWDNHWKURXJKWKHSOHWKRUDRI
VWUDWHJL]LQJPHWKRGVRXWOLQHGIRUWKHFRQVXOWDWLRQSHULRG%URDGFDVWLQJLVDOVRSURPLQHQWLQ
WKHDQDO\VLVDQGLPSOHPHQWDWLRQSKDVHUHSUHVHQWLQJWKHVKDULQJRIVWUDWHJLFFRQWHQWVVXFKDV
GUDIWDQGILQDOVWUDWHJLFSODQVZLWKWKHFRPPXQLW\SULPDULO\WKURXJKKRVWLQJGRFXPHQWVRQ
,QIR/LE¶VZHEVLWHDQGVKDULQJWKHVHWKURXJKLQWHUQDOFRPPXQLFDWLRQFKDQQHOVVXFKDVHPDLO
DQGH[WHUQDOFKDQQHOVVXFKDVVRFLDOPHGLD,QVKDULQJLQVLJKWV,QIR/LEWRSPDQDJHPHQWXVHG
WKHVWUDWHJLFGRFXPHQWDWLRQWRSURYLGHUDWLRQDOHIRUVWUDWHJLFGHFLVLRQVDQGFODULW\RQIXWXUH
DFWLRQV%URDGFDVWLQJLVLQWHUSUHWHGKHUHDVDORZGHJUHHRIWUDQVSDUHQF\LOOXVWUDWLQJ,QIR/LE
PDQDJHPHQWVKDULQJVWUDWHJLFLQVLJKWVDQGFRQWHQWV$FWLRQLQJLVLOOXVWUDWLYHRI,QIR/LEWRS
PDQDJHPHQWILQDOL]LQJVWUDWHJ\FRQWHQWVDQGWKHQUHDOL]LQJWKHVHWKURXJKLPSOHPHQWDWLRQRI

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
QHZVWUDWHJLFDFWLRQVVXFKDVSURJUDPPHVSURGXFWVQRUPVDQGURXWLQHV7KLVVKRZV
WUDQVSDUHQF\LQUHODWLRQWRWDNLQJLGHDVIURPWKHFRPPXQLW\DQGWUDQVSDUHQWO\IHHGLQJWKHVH
LQWRIXWXUHVWUDWHJ\$FWLRQLQJUHSUHVHQWVDKLJKHUGHJUHHRIRSHQQHVVUHODWLQJWRWUDQVSDUHQF\
E\GHPRQVWUDWLQJDFRPPLWPHQWWRWDNLQJGHPDQGVIURPWKH,QIR/LEFRPPXQLW\DQGLQIHUULQJ
WKHVHWKURXJKUHDOL]HGVWUDWHJLFLQWHQW
,QFOXVLYHQHVV5HVSRQGLQJDQG&ROODERUDWLQJDVOHJLWLPDWLRQ
.H\WR5HVSRQGLQJDQG&ROODERUDWLQJDVOHJLWLPDWLRQZHUHWKHLUXVHLQUHGXFLQJFRQWUROLQ
VWUDWHJ\DQGEHLQJLQFOXVLYHPRGHVRI26SDUWLFXODUO\E\HQDEOLQJGHOLEHUDWLRQEHWZHHQ
,QIR/LEWRSPDQDJHPHQWDQGWKHFRPPXQLW\7KH\FRXOGLGHDWHDQGUHILQHVWUDWHJ\WKURXJK
RSHQGLVFRXUVHDERXWWKHIXWXUHGLUHFWLRQRI,QIR/LE7KLVZDVDFKLHYHGWKURXJKSUDFWLFHV
ZKLFKHQDEOHGDFRPELQDWLRQRIRQHGLUHFWLRQDO5HVSRQGLQJDQGFROODERUDWLYHWZRZD\
GLDORJXHV&ROODERUDWLQJ7KHSHUFHLYHGOHJLWLPDWLRQKHUHLVFRQVLVWHQWZLWKJDLQLQJPRUDO
OHJLWLPDF\W\SLFDOO\HQDFWHGWKURXJKWKHHVWDEOLVKPHQWRIH[SHFWDWLRQVRIWKHFRPPXQLW\
ZLWK,QIR/LEWRSPDQDJHPHQWJDLQLQJDQXQGHUVWDQGLQJRIGHVLUHGRUJDQL]DWLRQDODFWLRQV
WKURXJKLGHDWLRQDQGGLDORJXHZLWKWKHFRPPXQLW\7KHQHHGIRUWKLVZDVHPSKDVL]HGE\WKH
,QIR/LE&(2
³,W¶VTXLWHHDV\WRSXWSHRSOHRIIZLWKWKLVVRUWRIDSSURDFKFRPLQJLQDQGVD\LQJ,¶PJRLQJWR
FUHDWHWKLVZKROHVHQVHRIQHZQHVV6RLQDZHLUGNLQGRIZD\LWUHDOO\UHDOO\KHOSVWKDW,QIR/LE
KDVKDGVHYHQRUHLJKW\HDUVRIGHFOLQLQJPHPEHUVKLSEHFDXVH\RXFDQMXVWSRLQWWRWKDWDQGWKHUH¶V
DUHDVRQZK\DQGZHQHHGWRVHL]HWKDWPDQWOHDQGJHWRQZLWKLW´
7KHSUDFWLFHVWKURXJKZKLFK5HVSRQGLQJZDVHQDEOHGZHUHVWUXFWXUHGDQGKLHUDUFKLFDO
PHDQLQJWKDWZKLOVWWKHFRPPXQLW\KDGWKHRSSRUWXQLW\WRHQJDJHLQVWUDWHJLFGLVFXVVLRQV
7KHSUDFWLFHVWKURXJKZKLFKWKLVZDVSRVVLEOHZHUHRIWHQWLPHVOLPLWHGWRH[SUHVVLRQRI
GHPDQGVZLWKQRRSSRUWXQLW\IRUH[WHQVLYHVWUDWHJLFGLVFXVVLRQ$VWKH,QIR/LE&(2
HPSKDVL]HGWKHTXHVWLRQQDLUHDQGKDUGFRS\UHVSRQVHVZHUHGHVLJQHGWREHWKLVZD\EHLQJ
³TXLWHGLUHFWLQJ´UDWKHUWKDQRSHQHQGHG5HJDUGLQJ&ROODERUDWLQJWKHFRQYHUVDWLRQZDV
UHSUHVHQWDWLYHRIDIUHHIRUPGLDORJXH.H\WRH[DPSOHVRI&ROODERUDWLRQ7ZLWWHUGLVFXVVLRQ
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
HYHQWFRQVXOWDWLRQHYHQWVZDVWKHDWWHPSWWRUHHVWDEOLVKOHJLWLPDF\E\WDONLQJGLUHFWO\ZLWK
WKRVHZKRKDYHOHJLWLPDF\GHPDQGVWKURXJKRQJRLQJGLVFRXUVH$OWKRXJKRSHQDQGLQFOXVLYH
HQDEOLQJWZRZD\GLDORJXHVRPHRIWKHFRQVXOWDWLRQHYHQWVZHUHKLHUDUFKLFDODQGOLPLWHGWRD
ORZQXPEHURIVHOHFWLQGLYLGXDOVVXFKDVFRPPLWWHHPHPEHUVRI,QIR/LEUHJLRQDOVXEJURXSV
7KHODUJHUPRUHRSHQFRQVXOWDWLRQHYHQWVZHUHVWUXFWXUHGXVLQJD4	$VW\OHIRUPDWZLWKXVH
RI3RZHU3RLQWSUHVHQWDWLRQVDQGVWUXFWXUHGWRSLFVRIGLVFXVVLRQ7KH8.OLEFKDWKRVWHG
7ZLWWHUGLVFXVVLRQRIIHUHGDGLIIHUHQWG\QDPLFZLWKQREDUULHUVWRSDUWLFLSDWLRQDQGWKH
DXGLHQFHZDVPXFKODUJHUZLWKWKHGLVFXVVLRQRSHQWRDQ\RQH$GRSWLQJWKLVWZRZD\
GLDORJXHZDVLQGLFDWLYHWKDWWKHSUHYLRXVPHWKRGVRIGLFWDWLQJVWUDWHJLFGLUHFWLRQVIURPWKH
WRSPDQDJHPHQWWHDPZLWKQRLQFOXVLYHSUDFWLFHVZDVQRWZRUNLQJIRU,QIR/LE
,WFDQEHSHUFHLYHGKHUHWKDWWKHPRGHVRI26OLQNHGWRLQFOXVLYHVWUDWHJL]LQJSUDFWLFHVZHUHD
XVHIXOPHDQVRIOHJLWLPDWLRQWKURXJKEUHDNLQJW\SLFDOPHDQVRIFRQWURODQGWRSGRZQ
VWUDWHJL]LQJ7KH\HQDEOHGGLIIHUHQWW\SHVRIRSHQGLVFXVVLRQDERXWGHVLUHGH[SHFWDWLRQVLQ
UHHVWDEOLVKLQJDQGQHJRWLDWLQJWKHGHVLUHGGLUHFWLRQVRIWKHRUJDQL]DWLRQE\LWVFRPPXQLW\
WKHVRXUFHVRIOHJLWLPDF\
7UDQVSDUHQF\%URDGFDVWLQJDQG$FWLRQLQJDVOHJLWLPDWLRQ
.H\WR%URDGFDVWLQJDQG$FWLRQLQJDVOHJLWLPDWLRQZHUHWKHLUXVHDVWUDQVSDUHQWPRGHVRI26
SDUWLFXODUO\LQHQDEOLQJSURPRWLRQRI6)DQGWKURXJKGHPRQVWUDWLQJLPSOHPHQWDWLRQRI
VWUDWHJ\7KHPDQDJLQJRIOHJLWLPDF\ZDVWKURXJK,QIR/LEDWWHPSWLQJWRLQIOXHQFHKRZWKH
FRPPXQLW\YLHZLWVOHJLWLPDF\WKURXJKERWKSUHGHWHUPLQLQJVWUDWHJLFSULRULWLHVDQG
GLVFXVVLRQSRLQWVDQGMXVWLI\LQJLWVFKRLFHRIVWUDWHJLFGLUHFWLRQDQGLQWHQGHGDFWLRQ
%URDGFDVWLQJFRQVLVWHQWZLWKJDLQLQJSUDJPDWLFOHJLWLPDF\$GGLWLRQDOO\,QIR/LEDWWHPSWHG
WRDGDSWDQGFRQIRUPWRH[SHFWDWLRQVWKURXJKFRPPLWPHQWWRDFWLRQE\UHDOL]LQJWKHGHPDQGV
RIVWDNHKROGHUV$FWLRQLQJDVLVFRQVLVWHQWZLWKFRJQLWLYHOHJLWLPDF\

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
%URDGFDVWLQJZDVLPSHUDWLYHLQSKDVHRQHRI6)LQHPSRZHULQJRSHQQHVVDQGZDVDOVRD
PHDQVRIHQDEOLQJ,QIR/LEWRGLFWDWHWKHQDWXUHRIWKHVWUDWHJLFFRQYHUVDWLRQZLWKLWV
FRPPXQLW\DQGDVDPHDQVRIUHDFWLQJZLWKSHUFHLYHGVHOILQWHUHVWWRVSHFLILFOHJLWLPDF\
GHPDQGV)LUVW%URDGFDVWLQJUHODWHGWRWKHPDQDJLQJRIOHJLWLPDF\LQWKDW,QIR/LEWRS
PDQDJHPHQWGLUHFWHGWKHQDWXUHRISUHGHILQHGLQIRUPDWLRQLWVKDUHGZLWKWKH,QIR/LE
FRPPXQLW\ERWKPDLQWDLQLQJFRQWURORYHUWKHWHUPVDQGGLUHFWLRQVRI6)ZKLOVWVHWWLQJWKH
DJHQGDLQWKHLUIDYRXUWKURXJKPDUNHWLQJPDWHULDOVDQGVWUXFWXUHGGRFXPHQWDWLRQ$VDOOXGHG
WRE\WKH,QIR/LE&(2HOHPHQWVRIWKHFRQVXOWDWLRQGRFXPHQWDQGWKHTXHVWLRQQDLUHZHUH
GLUHFWHGLQQDWXUH$OWKRXJKVHYHUDOPHWKRGVRIIHUHGPRUHDXWRQRP\UHJDUGLQJWKHWRSLFVRI
GLVFXVVLRQWKHPHWKRGVFKRVHQZHUHDJDLQGLFWDWHGE\,QIR/LEPDQDJHPHQW6HFRQG
%URDGFDVWLQJZDVXVHGE\,QIR/LEWRSPDQDJHPHQWGXULQJVWUDWHJLFDQDO\VLVDQG
LPSOHPHQWDWLRQWRVKDUHVWUDWHJLFLQIRUPDWLRQDJDLQGLUHFWO\DERXWWKHLUDFWLRQVDQGZK\WKH\
KDGRSWHGWRWDNHWKHVH&RQWURORYHUVWUDWHJ\ZDVILUPO\LQWKHKDQGVRIWRSPDQDJHPHQW
ZKRDQDO\]HGWKHLQSXWRIWKHFRPPXQLW\WRWKHLULQWHUSUHWDWLRQDQGKDGXOWLPDWHFKRLFHRYHU
VWUDWHJLFSULRULWLHV7KH,QIR/LE&(2H[SUHVVHGWKDWWKLVUHSUHVHQWHGDPHFKDQLVPWRµUHEXII¶
WKHGHPDQGVRIWKHFRPPXQLW\ZKHQQHFHVVDU\H[SODLQLQJWKDW,QIR/LEKDGWREHSUHSDUHGWR
GRWKLVLIWKH\EHOLHYHGGHPDQGVPDGHE\WKHFRPPXQLW\ZHUHQRWLQWKHEHVWLQWHUHVWVRIWKH
RUJDQL]DWLRQ
³2SHQVWUDWHJ\LVGLVUXSWLYHDQGULVN\EHFDXVHHVVHQWLDOO\ZKDWLIQRWVRPXFKZKDWLISHRSOHVD\
WKHZURQJWKLQJVEXWLVLWVXVFHSWLEOHWRPRUHELDVRUDSDUWLFXODUPRWLYH"6RHVVHQWLDOO\LIDVPDOO
YRFDOPLQRULW\RIRXUPHPEHUVJRWWRJHWKHUDQGDQVZHUHG«RQHWKLQJ,QIR/LEDEVROXWHO\KDVWR
IRFXVRQLVRXUDJHQGDZKDWPHFKDQLVPZRXOGZHKDYHWRSXVKEDFNDJDLQVWWKDWDQGVD\\RX
NQRZZH¶UHQRWJRLQJWROLVWHQWRWKDWPHVVDJH´
2QHH[DPSOHRIWKLVUHJDUGHG/RQGRQFHQWULFLW\LQ,QIR/LEZKHUHVRPHLQWKHFRPPXQLW\
H[SUHVVHGWKDW,QIR/LEVKRXOGVHOOWKHLUKHDGTXDUWHUVEXLOGLQJDQGPRYHWRDPRUHFHQWUDO
ORFDWLRQLQWKH8.+RZHYHULQWKHSXEOLFDWLRQRIGUDIWDQGILQDOVWUDWHJLFSODQV,QIR/LE
DWWHPSWHGWRLQIOXHQFHDQGFRQYLQFHWKHFRPPXQLW\WKDWWKHKHDGTXDUWHUVZHUHEHVWSODFHGWR
UHPDLQLQ/RQGRQ+HUHWKH\XVHGFDUHIXOO\FRQVLGHUHGODQJXDJHWRGLVWDQFHWKHSHUFHSWLRQ


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
WKDW,QIR/LELVD/RQGRQRUJDQL]DWLRQLQVWHDGLQVLQXDWLQJWKDWWKLVLVMXVWWKHORFDWLRQRI
,QIR/LE¶VRIILFHVDQGERG\RIVWDII.H\ZDV,QIR/LEUHDVRQLQJZLWKWKHFRPPXQLW\DVD
PHDQVRIFRQWUROOLQJVRFLHWDOH[SHFWDWLRQVRIRUJDQL]DWLRQDOSUDFWLFH
,QUHODWLRQWRPDQDJLQJOHJLWLPDF\$FWLRQLQJDVVWUDWHJLFWUDQVSDUHQF\GLIIHUVWKURXJK
,QIR/LEWRSPDQDJHPHQWWUDQVODWLQJWKHVWUDWHJLFGHPDQGVRIWKHFRPPXQLW\LQWRDFWLRQ
,QIR/LEWRSPDQDJHPHQWFKRVHQRWWRFRQIRUPWRWKHLURZQDJHQGDDQGGLUHFWLRQVRUSURYLGH
YDJXHDVVXUDQFHVWRWKHFRPPXQLW\DVVHHQLQ%URDGFDVWLQJ,QVWHDG$FWLRQLQJGHPRQVWUDWHG
,QIR/LE¶VREOLJDWLRQWRDGDSWDQGFRQIRUPWRGHPDQGVDQGSUHVVXUHVIURPWKHLUFRPPXQLW\
7KHUDWLRQDOHIRUWKLVZDVVWUHVVHGE\WKHFKDLUDQGDPHPEHURIWKH,QIR/LEERDUG
³,WKLQNWUXVWHHVZHUHYHU\NHHQWKDWWKHUHZDVDFOHDUYLVLEOHUHVSRQVHWRWKHLVVXHVUDLVHGE\
PHPEHUV6RLI\RXOLNHZHZHUHORRNLQJDWWKDWDERXWILQGLQJDVVXUDQFHRUUHDVVXUDQFHIRU
PHPEHUVDQGGHPRQVWUDWHWKDW,QIR/LEZDVIRFXVLQJRQWKHDUHDVWKDWPHPEHUVWKRXJKWZHUH
LPSRUWDQW´
³,W¶VWKDWF\FOHWKDWJRHVWKHIXOOFLUFOHVR\RXGRQ¶WMXVWWDONDQGFRQVXOWEXW\RX¶UHVHHQWREH
OLVWHQLQJ,W¶VVHHQWREHDIIHFWLQJFKDQJH´
7KHUHZHUHQXPHURXVH[DPSOHVRIWKLV)RUH[DPSOH,QIR/LE¶VFRPPLWPHQWWRDGYRFDF\DQG
FDPSDLJQLQJZKLFKZDVDFHQWUDOGHPDQGRIWKH,QIR/LEFRPPXQLW\ZDVKLJKOLJKWHGDVWKH
GRPLQDQWRXWFRPHRIWKHFRQVXOWDWLRQ,QIR/LEGHPRQVWUDWHGFRPPLWPHQWWRWKLVDVD
VWUDWHJLFGLUHFWLRQWKURXJKWKHILUVWPDMRUDFWLRQIROORZLQJ6)ZLWKWKHODXQFKRIDSROLWLFDO
DGYRFDF\FDPSDLJQLQ'HFHPEHU7KHFKDLURIWKHERDUGH[SUHVVHGWKDWWKLV
GHPRQVWUDWHGWKDWWKH\KDGOLVWHQHGWRPHPEHUVDQGZHUHZLOOLQJWREHPRUHUHVSRQVLYHWR
WKHQHHGVRIWKHPHPEHUVKLSWKURXJKGHPRQVWUDWLQJDFRPPLWPHQWWRDFWLRQ
³,WKLQNWKHIHHGEDFNIURPWKHFRQVXOWDWLRQUHLQIRUFHGWKHH[SHFWDWLRQVDQGVHQVHRIXUJHQF\LQWKH
PHPEHUVDQGLWZDVDQHDUO\GHPRQVWUDWLRQRIKRZ,QIR/LEFDQDQGVKRXOGUHVSRQGWRPHPEHU
YLHZVIURPWKHFRQVXOWDWLRQ´
,WLVWKHUHIRUHLQGLFDWLYHWKDWWKHPRGHVRI26OLQNHGWRWUDQVSDUHQWVWUDWHJL]LQJFDQPDQDJH
OHJLWLPDF\LQVHYHUDOZD\VSDUWLFXODUO\WKURXJKLQIOXHQFLQJVRFLDOH[SHFWDWLRQVE\


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
LQIOXHQFLQJDQGSHUVXDGLQJWKHFRPPXQLW\DERXWSDUWLFXODUDFWLRQVDQGE\FRQIRUPLQJWRWKH
H[SHFWDWLRQVRIWKHFRPPXQLW\WKURXJKUHDOL]HGVWUDWHJLFDFWLRQV
',6&866,212)23(1675$7(*<02'(6$1'/(*,7,0$7,21
7KLVGLVFXVVLRQDLPVWRDQVZHUWKHPDLQUHVHDUFKTXHVWLRQµ+RZGRHVDQRSHQVWUDWHJ\
DSSURDFKUHSUHVHQWDSURFHVVRIOHJLWLPDWLRQIRUPDQDJLQJWKHFRPSHWLQJGHPDQGVRI
RUJDQL]DWLRQDOVWDNHKROGHUV"¶7KHFRQWULEXWLRQVRIWKHUHVHDUFKDUHRXWOLQHGLQGHWDLOD
IUDPHZRUNVKRZLQJ26DVDSURFHVVRIOHJLWLPDWLRQLVSURYLGHGDQGWKLVLVDOVRVXSSRUWHGE\
GLVFXVVLRQZLWKWKHOLWHUDWXUHRQ26SOXUDOLVWLFFRQWH[WVDQGRUJDQL]DWLRQDOOHJLWLPDF\
6KDSLQJ)XWXUHDQGOHJLWLPDWLRQVWUDWHJLHV 
7KHILQGLQJVGHPRQVWUDWHWKDWPRGHVRI26ZHUHFRQVLVWHQWZLWKPHDQVRIPDQDJLQJ
OHJLWLPDF\)RUH[DPSOHWKHLQVLJKWVIURPWKH%URDGFDVWLQJPRGHRIRSHQVWUDWHJL]LQJ
LGHQWLILHGZHUHDNLQWROHJLWLPDWLRQVWUDWHJLHVRIµPDQLSXODWLRQ¶6XFKPDQ3DFKH	
6DQWRV6FKHUHU3DOD]]R	6HLGODQG,QIR/LEXVHGWKHVHVWUDWHJLHVLQWZR
GRPLQDQWZD\V7KHILUVWPHDQVRI%URDGFDVWLQJVDZWKHPDQDJLQJRIOHJLWLPDF\GXULQJ
SKDVH,QUHODWLRQWRPDQLSXODWLRQWKLVZDVDQDWWHPSWE\,QIR/LEWRSPDQDJHPHQWWR
LQIOXHQFHWKHH[SHFWDWLRQVDQGGLUHFWLRQVRIRSHQVWUDWHJL]LQJWKURXJK³DGYHUWLVLQJ´DQG
DFWLYHSURPRWLRQWKHGLVVHPLQDWLRQRILQIRUPDWLRQVXFKDVSUHGHWHUPLQHGVWUDWHJLF
SULRULWLHVDQGRWKHU³LQVWUXPHQWVRIVWUDWHJLFSXEOLFUHODWLRQV´7KLVVLJQLILHGPDLQWDLQHG
LQIOXHQFHDQGFRQWURORYHUVWUDWHJ\2OLYHU6FKHUHU3DOD]]R	6HLGO
%DXPDQQ3DXO\6FKHUHU	3DOD]]R6HFRQGZDVXVHRIPDQLSXODWLRQVWUDWHJLHVRI
OHJLWLPDWLRQLQSKDVHWKUHHZKHQUHVSRQGLQJWRFRPSHWLQJGHPDQGVGLUHFWO\WKURXJK
SXEOLVKHGVWUDWHJLFFRQWHQWVDQGUHDOL]HGVWUDWHJLFDFWLRQ/HJLWLPDF\µWDFWLFV¶RILQIOXHQFLQJ
DQGFRQWUROOLQJZHUHSUHYDOHQWKHUHDVRSSRVHGWR,QIR/LEEHLQJRSHQO\GLVPLVVLYHRYHU
OHJLWLPDF\GHPDQGV2OLYHU3DFKH	6DQWRVDQGWUDQVSDUHQF\ZDVDNH\PHDQV


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
RIFRPPXQLFDWLQJDQGLQIOXHQFLQJWKURXJKUDWLRQDOHIRUVWUDWHJLFFKRLFHVZKLFKZHQWDJDLQVW
WKHGHPDQGVRIWKHFRPPXQLW\7KLVLVDOVRGHPRQVWUDWLYHRI,QIR/LEDWWHPSWLQJWRDOWHUWKH
SHUFHSWLRQRIFHUWDLQGHPDQGVWKURXJKPDQLSXODWLRQ3DFKH	6DQWRV%DXPDQQ3DXO\
6FKHUHU	3DOD]]R
6WUDWHJLHVRIPDQDJLQJOHJLWLPDF\FORVHO\DOLJQHGWRPDQLSXODWLRQ³PD\SURYHLQVXIILFLHQW´
DQGRUJDQL]DWLRQVPD\VWUXJJOHWRLQIOXHQFHRUSHUVXDGHUHOHYDQWLQGLYLGXDOVRUJURXSV
6FKHUHU3DOD]]R	6HLGORUWKHXVHRIPDQLSXODWLRQPD\EHVHHQDQGGLVPLVVHG
DVµFKHDSWDON¶:KLWWLQJWRQ<DNLV'RXJODV	$KQDQGQRWDJHQXLQHDWWHPSWWR
DGDSWWRFKDQJHVLQWKHHQYLURQPHQW(TXDOO\PDQLSXODWLQJWKURXJKXVHRIYDJXHODQJXDJHRU
LQWHQWRIDFWLRQPLJKWRQO\EX\RUJDQL]DWLRQVVRPXFKWLPHEHIRUHVWDNHKROGHUVEHJLQWR
TXHVWLRQDSSURDFKHV.UDDW]	%ORFN,QVXFKVLWXDWLRQVRUJDQL]DWLRQVPLJKWUHVRUWWR
PDQDJLQJOHJLWLPDF\WKURXJKGLVFXVVLQJGHPDQGVRUµDUJXPHQWDWLRQ¶ZLWKVWDNHKROGHUVPRUH
RYHUWO\6XFKPDQ3DFKH	6DQWRV%DXPDQQ3DXO\6FKHUHU	3DOD]]R
7KLVZDVGHPRQVWUDWHGWKURXJKPRGHVRI5HVSRQGLQJDQG&ROODERUDWLQJLQSKDVHWZRRI6)
ZLWK,QIR/LEHQJDJLQJLQGLVFRXUVHZLWKLWVVRXUFHVRIOHJLWLPDF\UHJDUGLQJVWUDWHJLFSULRULWLHV
3DFKH	6DQWRV%\HQDEOLQJVWUDWHJLFGLVFXVVLRQWKHRUJDQL]DWLRQ¶VFRPPXQLW\
FRXOGDUJXHDQGGHEDWHLWVDFFHSWDELOLW\DQGEHKDYLRXU6XFKPDQ3DOD]]R	6FKHUHU
8QOLNHPDQLSXODWLRQVWUDWHJLHVDUJXPHQWDWLRQPHDQWWKDW,QIR/LE¶VWRSPDQDJHPHQW
DQGFRPPXQLW\ZHUHDEOHWROHDUQIURPHDFKWKURXJKDUDQJHRIVWUXFWXUHGDQGXQVWUXFWXUHG
VWUDWHJL]LQJSUDFWLFHV6XFKPDQ6FKHUHU3DOD]]R	6HLGO%DSWLVWD:LOVRQ
*DOOLHUV	%\QJKDOO$VRSSRVHGWR,QIR/LEWRSPDQDJHPHQWVKDULQJVWUDWHJLF
SULRULWLHVDQGWKHQHQDFWLQJWKHVHE\SHUVXDGLQJWKHHVWDEOLVKPHQWRIWKHLURZQSRVLWLRQ
GHPRQVWUDWLRQRIDUJXPHQWDWLRQXOWLPDWHO\PHDQWWKDW,QIR/LEDQGWKHLUFRPPXQLW\FRXOG
ZRUNWRZDUGVFRPPRQVROXWLRQVEDVHGRQ³VRXQGDUJXPHQW´DQGWKXVVHUYLQJWKH³ZHOO
EHLQJRIVRFLHW\UDWKHUWKDQHJRLVWLFPRWLYHVRUQDUURZLQWHUHVWV´LQWKHUHHVWDEOLVKLQJRI


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
OHJLWLPDF\6FKHUHU3DOD]]R	6HLGO0RGHVRI5HVSRQGLQJDQG&ROODERUDWLQJ
ZHUHQRWGHPRQVWUDWLYHRIH[SOLFLWVWUDWHJLFDFWLRQKRZHYHULQVWHDGWKH\ZHUHDPHDQVRI
XQGHUVWDQGLQJDQGQHJRWLDWLQJWKHPHDQLQJVRIOHJLWLPDF\GHPDQGV6FKHUHU3DOD]]R	
6HLGO7KHVWUDWHJ\RIDUJXPHQWDWLRQHQDEOHGWKHRSSRUWXQLW\WREXLOGXSRQDSURFHVV
RIGHOLEHUDWLRQWRZDUGVXQGHUVWDQGLQJGHPDQGVRIVWDNHKROGHUVEHIRUHWDNLQJVXEVWDQWLDWHG
VWUDWHJLFDFWLRQ$GGLWLRQDOO\DOWKRXJKDYDOXDEOHPHDQVRIPDQDJLQJOHJLWLPDF\
DUJXPHQWDWLRQLVQRWDSHUPDQHQWVROXWLRQDQGGRHVQRWUHSODFHRWKHUOHJLWLPDWLRQVWUDWHJLHV
ZKLFKPRUHGLUHFWO\PDQDJHOHJLWLPDF\WKURXJKGLUHFWDFWLRQ7KLVVXJJHVWVDQHHGWRPRYH
WRZDUGVHLWKHUPDQLSXODWLRQVWUDWHJLHVZKLFKHQDEOHWKHRUJDQL]DWLRQWRWDNHDFWLRQDQG
SURYLGHUDWLRQDOHIRUGHFLVLRQVRUVWUDWHJLHVZKLFKHQDEOHPRUHGLUHFWFRQIRUPLW\WRVWUDWHJLF
GHPDQGVRIVWDNHKROGHUV%DXPDQQ3DXO\6FKHUHU	3DOD]]R8OWLPDWHO\
DUJXPHQWDWLRQLVUHSUHVHQWDWLYHRID³UHWUHDWVWUDWHJ\´DQGRQHWKDWHQDEOHVGLDORJXHEHWZHHQ
WKHRUJDQL]DWLRQDQGLWVFRPPXQLW\ZKHQPHFKDQLVPVRIVRFLDOURXWLQHVXFKDV
PDQLSXODWLRQIDLORUDVDSURDFWLYHVWUDWHJ\IRUHVWDEOLVKLQJOHJLWLPDF\DQGWUXVWZLWK
VWDNHKROGHUV(TXDOO\LWPLJKWEHXVHGDVDPHDQVRIDGGUHVVLQJORQJVWDQGLQJRUHPHUJLQJ
LVVXHVZKLFKPD\HURGHOHJLWLPDF\LQWKHIXWXUH6FKHUHU3DOD]]R	6HLGO
,QIR/LEPRYHGEH\RQGDUJXPHQWDWLRQWRZDUGVPRUHGLUHFWHGVWUDWHJLFDFWLRQLQSKDVHWKUHHRI
6)ZKHUHDFRPELQDWLRQRIOHJLWLPDWLRQVWUDWHJLHVZHUHLGHQWLILHGDVZRUNLQJLQWDQGHP
7KURXJKWKHOHDUQLQJSURFHVVHVVHHQLQGLVFXVVLRQEDVHGVWUDWHJLHVRIDUJXPHQWDWLRQRQH
H[DPSOHLVWKDWWKHRUJDQL]DWLRQPLJKWUHYHUWWRDWRSGRZQPHDQVRIVWUDWHJL]LQJDQGSXVK
EDFNDJDLQVWVWDNHKROGHUGHPDQGV7KLVLVDFKLHYHGWKURXJKDFWLYHPDQLSXODWLRQDQGE\
SURYLGLQJUDWLRQDOHIRUVWUDWHJLFDFWLRQZKLFKUHVRQDWHVZLWKWKHLQWHUHVWRIWKHRUJDQL]DWLRQ
DQGLWVWRSPDQDJHPHQWUDWKHUWKDQWKHGHVLUHVDQGGHHPHGDFFHSWDELOLW\RIRWKHULQGLYLGXDOV
DQGNH\VWDNHKROGHUJURXSV6FKHUHU3DOD]]R	6HLGO(TXDOO\RUJDQL]DWLRQVPLJKW
GHPRQVWUDWHDWUDQVSDUHQWDSSURDFKDQGIROORZDUJXPHQWDWLRQE\DGDSWLQJWRHPHUJLQJ


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
GHPDQGVDQGFRQIRUPWRWKHPDVDFFHSWDEOHDQGGHVLUDEOHVWUDWHJLFGLUHFWLRQVLQIRUPHGE\LWV
FRPPXQLW\6XFKPDQ.UDDW]	%ORFN/XHGLFNH+XVHPDQQ)XUQDUL	
/DGVWDHWWHU)RUH[DPSOHZKLOVW,QIR/LEFRQWLQXHGWRSHUVXDGHRUPDQLSXODWHRQ
FHUWDLQGHPDQGVDVVHHQWKURXJKFRQWLQXHGXVHRI%URDGFDVWLQJLQWKHWKLUGSKDVHIRU
H[DPSOHWKHUDWLRQDOHIRUNHHSLQJWKH,QIR/LEKHDGTXDUWHUVLQ/RQGRQWKHRUJDQL]DWLRQ
GHPRQVWUDWHGDPRUHZLGHVSUHDGDGDSWDWLRQWRGHPDQGVDVVHHQWKURXJK$FWLRQLQJIRU
H[DPSOHWKHODXQFKRIWKHQHZSROLWLFDODGYRFDF\FDPSDLJQ$FWLRQLQJDVKLJKOLJKWHGLQ
WKLVZRUNLVDPHDQVRIPDQDJLQJOHJLWLPDF\DNLQWRDGDSWDWLRQLQUHODWLRQWRSUHGRPLQDQW
FRPSHWLQJGHPDQGVRIVWDNHKROGHUV7KHDWWHPSWHGEDODQFLQJRIGHPDQGVLVDOVRUHOHYDQW
KHUH.UDDW]	%ORFNDQG,QIR/LEGHPRQVWUDWHGDQDWWHPSWWREDODQFHFRPSHWLQJ
GHPDQGVDQGEULQJVWDNHKROGHUVLQWRFORVHUDVVRFLDWLRQDQGPDQXIDFWXUHGFRRSHUDWLYH
VROXWLRQVWKURXJKH[SOLFLWVWUDWHJLFDFWLRQVLQWKHIDFHRIWKHGHPDQGVLQKHUHQWLQWKH,QIR/LE
FRPPXQLW\7KHDOWHUDWLRQRIRUJDQL]DWLRQDOSUDFWLFHVDQGWRFRQIRUPWRH[SHFWDWLRQVRIWKH
FRPPXQLW\LVDOVRDPHDQVRIPDLQWDLQLQJRUPDQDJLQJOHJLWLPDF\LQWKHORQJWHUP
'HHSKRXVHSDUWLFXODUO\ZKHQPHHWLQJWKHOHJLWLPDF\GHPDQGVRISRZHUIXO
VWDNHKROGHUJURXSVVXFKDVSXEOLFOLEUDULDQVLQ,QIR/LE¶VFDVHDJURXSZKRFRPSULVHWKH
QXPHULFPDMRULW\RIWKH,QIR/LEPHPEHUVKLS3DOD]]R	6FKHUHU,WLVDOVRQRWDEOH
KHUHWKDWVHYHUDORIWKHPRVWSURPLQHQWGHPDQGVRIVWDNHKROGHUVUHVRQDWHGFORVHO\ZLWK
,QIR/LEWRSPDQDJHPHQW¶VRZQSUHVHWSULRULWLHVIRUH[DPSOHDGYRFDF\VXJJHVWLQJWRS
PDQDJHPHQWZHUHSHUKDSVPRUHZLOOLQJWRFRQIRUPWRWKHVHVXJJHVWLRQVDVWKH\DOVRUHVRQDWH
ZLWKWKHLURZQWKLQNLQJDQGGHVLUHIRUWKHRUJDQL]DWLRQ¶VVWUDWHJLFGLUHFWLRQ
7KURXJKGLVFXVVLQJWKHILQGLQJVRI6)KHUH,QIR/LELVKLJKOLJKWHGDVDQRUJDQL]DWLRQWKDWZDV
DEOHWRIXOILOPXOWLSOHSXUSRVHVWKURXJKDQ26DSSURDFK,QIR/LEHPERGLHGPXOWLSOHGHPDQGV
DQGVXFFHVVIXOO\YHULILHGWKHVHLQWRH[SOLFLWVWUDWHJLFUDWLRQDOHDQGDFWLRQ7KLVPHDQV,QIR/LE
PLJKWWKHQLQWHUSUHWWKHRXWSXWVRI6)DQGWKHLULQWHQGHGGLUHFWLRQWKURXJKWKLVDVHVSHFLDOO\


 ?

OHJLWLPDWHZKLOVWHPERG\LQJPXOWLSOHYDOXHVDQGGHPRQVWUDWLQJWKHDELOLW\WRDFKLHYHJRDOV
LQOLQHZLWKFRPSHWLQJGHPDQGVRILWVFRPPXQLW\.UDDW]	%ORFN$VWKUHHEURDG
PHDQVRIDQDO\]LQJRUJDQL]DWLRQDOUHVSRQVHVWROHJLWLPDF\WKHDJHQF\LQWHQVLYHVWUDWHJLHV
UHODWLQJWRPDQLSXODWLRQDGDSWDWLRQDQGDUJXPHQWDWLRQKDYHEHHQKLJKOLJKWHGDVSDUWLFXODUO\
UHOHYDQWLQOLQHZLWKWKHOLWHUDWXUHRQPDQDJLQJOHJLWLPDF\LQSOXUDOLVWLFFRQWH[WV+RZHYHU
IHZVWXGLHVKDYHH[DPLQHGWKHPLFURDVSHFWVRIWKHVHPHDQVRIOHJLWLPDWLRQDVKDVEHHQWKH
JRDORIWKLVVWXG\%LWHNWLQH	+DDFN
+\EULGL]DWLRQRIOHJLWLPDWLRQVWUDWHJLHVLQ6KDSLQJ)XWXUH
,WZDVHYLGHQWWKDWOHJLWLPDWLRQVWUDWHJLHVZHUHVZLWFKHGEHWZHHQRYHUWLPHDVSHUWKHSKDVHV
DQGPRGHVRI26/LWHUDWXUHKDVHPSKDVL]HGWKDWRUJDQL]DWLRQVFKRRVHRQHDSSURDFKWR
OHJLWLPDWLRQDQGWKHQOLPLWWKHPVHOYHVWRWKLVVWUDWHJ\UHJDUGOHVVRIWKHVLWXDWLRQRU
HQYLURQPHQW6FKHUHU3DOD]]R	6HLGO%DXPDQQ3DXO\6FKHUHU	3DOD]]R
0RUHUHFHQWVWXGLHVSDUWLFXODUO\WKRVHIRFXVHGRQOHJLWLPDWLRQLQFRPSOH[HQYLURQPHQWV
KDYHEUDQGHGWKLVDQXQQHFHVVDU\UHVWULFWLRQDQGWKDWDVGLIIHUHQWOHJLWLPDWLRQVWUDWHJLHV
HPSOR\GLVWLQFWSXUSRVHVDQGLQKHUHQWVWUHQJWKVDQGZHDNQHVVHVRUJDQL]DWLRQVFDQHPSOR\
PXOWLSOHVWUDWHJLHVGHSHQGHQWRQFLUFXPVWDQFH6FKHUHU3DOD]]R	6HLGO&DVWHOOR
(WWHU	$UXS1LHOVHQLQFOXGLQJVLPXOWDQHRXVO\%DXPDQQ3DXO\6FKHUHU	3DOD]]R
7KHVHOHJLWLPDWLRQVWUDWHJLHVDUHLQFRQIOLFWZLWKWUDGLWLRQDOµHLWKHURU¶YLHZVRI
OHJLWLPDWLRQ/HZLVVXFKDVµRQHEHVWZD\¶DQGµFRQWLQJHQF\¶DSSURDFKHVZKLFKWDNH
DRQHGLPHQVLRQDOYLHZRIDSSURDFKLQJOHJLWLPDF\DQGDUHSHUFHLYHGWREHXQVXLWDEOHLQ
FRPSOH[HQYLURQPHQWV3DOD]]R	6FKHUHU6FKHUHU3DOD]]R	6HLGO)RU
,QIR/LEVHYHUDOOHJLWLPDWLRQVWUDWHJLHVDUHHYLGHQWWKURXJKRXW6)DQGWKHVHZHUHERWK
VZLWFKHGEHWZHHQDQGXVHGLQWDQGHP6)LVWKHUHIRUHGHPRQVWUDWLYHRIDK\EULGL]DWLRQRID
UHSHUWRLUHRIGLIIHUHQWOHJLWLPDWLRQVWUDWHJLHV3DFKH	6DQWRV%DXPDQQ3DXO\6FKHUHU
	3DOD]]R7DNLQJVXFKDQDSSURDFKLVDNLQWRDµSDUDGR[DSSURDFK¶WROHJLWLPDWLRQ


 ?

ZKLFKPLJKWFRPELQHVWUDWHJLHVWRPDQDJHGLYHUVHDQGRIWHQWLPHVFRPSHWLQJGHPDQGV%\
HPSOR\LQJYDULRXVOHJLWLPDWLRQVWUDWHJLHVRUJDQL]DWLRQVLQSOXUDOLVWLFFRQWH[WVDUHOLNHO\WREH
PRUHVXFFHVVIXOLQSUHVHUYLQJWKHLUOHJLWLPDF\RYHUWLPH6FKHUHU3DOD]]R	6HLGO
7KHUDWLRQDOHIRU,QIR/LEK\EULGL]LQJOHJLWLPDWLRQVWUDWHJLHVSHUFHLYDEO\UHODWHVWRVHYHUDO
IDFWRUVUHJDUGLQJFRQWUROWLPHDQGUHVRXUFHV%DXPDQQ3DXO\6FKHUHU	3DOD]]R
&DVWHOOR(WWHU	$UXS1LHOVHQ,QSDUWLFXODUWKHRUJDQL]DWLRQKDGDODFNRIERWKWLPH
DQGUHVRXUFHVWRDGDSWWRDOOVWUDWHJLFGHPDQGVDQGLWZDVHYLGHQWWKDWWKHUHZDVDQHHGIRU
WRSPDQDJHPHQWWRFRQWUROH[SHFWDWLRQVZKLOVWSURYLGLQJUDWLRQDOHIRUGHFLVLRQVUHJDUGLQJ
RWKHUGHPDQGVLQOLQHZLWKWKHLURZQVWUDWHJLFEHOLHIV7KLVLVHPSKDVL]HGLQWKHDJHQF\
LQWHQVLYHVWUDWHJLHVRIPDQLSXODWLRQLQZKLFKRUJDQL]DWLRQVPLJKWQRWEHDEOHWRFRPSO\ZLWK
DOOVWDNHKROGHUGHPDQGVDQGLQVWHDGQHHGWRPDQLSXODWHDXGLHQFHVXQWLOUHVRXUFHVDUH
DYDLODEOHWRHLWKHUHQJDJHLQGLVFXVVLRQVDERXWOHJLWLPDF\GHPDQGVRUSRWHQWLDOO\DGDSWWR
WKHVHGHPDQGVPRUHH[SOLFLWO\2OLYHU6XFKPDQ%DXPDQQ3DXO\6FKHUHU	
3DOD]]R
7KHµORFXVRIFRQWURO¶ZDVDOVRLPSRUWDQWLQUHODWLRQWROHJLWLPDWLRQVWUDWHJLHVDQGWKHLU
K\EULGL]DWLRQ7KHORFXVRIFRQWUROLVWKHH[WHQWWRZKLFKRUJDQL]DWLRQVDQGWKHLUWRS
PDQDJHPHQWWHDPVFRQWUROHYHQWVZKLFKLQIOXHQFHOHJLWLPDF\HJ&DVWHOOR(WWHU	$UXS
1LHOVHQ6WUDWHJLHVRIPDQLSXODWLRQDUHFRQVLVWHQWZLWKDQLQWHUQDOORFXVRIFRQWURODQG
RUJDQL]DWLRQVFDQLQIOXHQFHKRZWKHLUFRPPXQLWLHVSHUFHLYHWKHLUOHJLWLPDF\7KHVWUDWHJLHV
RIPDQDJLQJOHJLWLPDF\WKURXJK%URDGFDVWLQJVKRZHGFRQWUROZLWK,QIR/LEDQGWKHWRS
PDQDJHPHQWWHDPZKHUHWKHUXOHVRIHQJDJHPHQWZHUHGHILQHGE\,QIR/LEDQGDXWKRULW\ZDV
µILUPFHQWULF¶DQGGHILQHGE\RQHZD\FRPPXQLFDWLRQV&DVWHOOR(WWHU	$UXS1LHOVHQ
%URDGFDVWLQJVKRZHGSUDJPDWLFOHJLWLPDF\ZKHUHOHJLWLPDF\ZDVGHSHQGHQWRQWKH
EHQHILWVWKDWDUHSHUFHLYHGWRHPHUJHIURP,QIR/LE¶VH[LVWHQFHRUEHKDYLRXU6XFKPDQ
)RUVWUDWHJLHVLQYROYLQJDFWLYHHQDEOHPHQWRIGLVFXVVLRQVXFKDVDUJXPHQWDWLRQWKHORFXVRI


 ?

FRQWUROLVGHILQHGDVEHLQJQHLWKHULQWHUQDOQRUH[WHUQDODQGLQVWHDGOHJLWLPDF\UHVXOWVIURP
H[WDQWGLVFRXUVHVWKDWFRQQHFWRUJDQL]DWLRQVDQGWKHLUHQYLURQPHQWVXFKDVWKHLUFRPPXQLWLHV
DQGFRQWUROLVLQWKHGHOLEHUDWLYHSURFHVVLWVHOI6FKHUHU3DOD]]R	6HLGO&DVWHOOR(WWHU
	$UXS1LHOVHQ5HVSRQGLQJZDVDQH[DPSOHRIWKLVLQ6)VKRZLQJFRQWUROLQD
GHOLEHUDWLRQSURFHVVZKHUHWKHUXOHVDQGQRUPVZHUHQHJRWLDWHGE\RUJDQL]DWLRQDO
VWDNHKROGHUVERWKLQWHUQDOO\DQGH[WHUQDOO\ZLWKDXWKRULW\IODWWHQHGWKURXJKD³IRUPDOL]HG
WUDFN´RIGHOLEHUDWLYHVWUDWHJL]LQJZLWKSULPDULO\RQHZD\FRPPXQLFDWLRQV&DVWHOOR(WWHU	
$UXS1LHOVHQ&ROODERUDWLQJZDVVLPLODUKRZHYHULQWKHFDVHRIWKH7ZLWWHU
GLVFXVVLRQWKHFRQWUROZDVLQWKHSODWIRUPZKLFKWKH,QIR/LEFRPPXQLW\ZHUHXVLQJWR
VWUDWHJL]HZKHUHDXWKRULW\DQGKLHUDUFK\ZDVUHPRYHGHTXDODFFHVVWRSDUWLFLSDWLRQZDV
HQDEOHGDQGWZRZD\V\PPHWULFFRPPXQLFDWLRQEDVHGRQRSHQDFFHVVWRDSXEOLFSODWIRUP
ZDVDOORZHG7KLVZDVPRUHGHPRQVWUDWLYHRIDµQHWZRUNHG¶VWUDWHJ\RIOHJLWLPDWLRQWKURXJK
XVHRIFRQWHPSRUDU\WHFKQRORJLHV6XEVHTXHQWO\VXFKQHWZRUNHGVWUDWHJLHVRIOHJLWLPDF\
WKURXJKVRFLDOPHGLDHQDEOHWZRZD\LQWHUDFWLRQVEHWZHHQSDUWLFLSDQWVZLWKRXWIRUPDO
KLHUDUFK\&DVWHOOR(WWHU	$UXS1LHOVHQDQGDUHGHPRQVWUDWLYHRIQHZIRUPVRI
OHJLWLPDWLRQ'HHSKRXVH%XQG\3OHQNHWW7RVW	6XFKPDQ7KHOHJLWLPDF\RXWFRPH
IRUVWUDWHJLHVRI5HVSRQGLQJDQG&ROODERUDWLQJLVGHPRQVWUDWLYHRIPRUDOOHJLWLPDF\ZKHUH
RUJDQL]DWLRQDOOHJLWLPDF\UHVWHGRQDQH[SOLFLWPRUDOGLVFRXUVHDERXWWKHDFFHSWDELOLW\RI
,QIR/LE¶VDFWLYLWLHV6XFKPDQ7KRVHVWUDWHJLHVZKLFKGLVSOD\GLUHFWDGDSWDWLRQRI
GHPDQGVDVVXPHDQH[WHUQDOORFXVRIFRQWUROZKHUHRUJDQL]DWLRQVDUHVXEMHFWHGWRFHUWDLQ
SUHVVXUHVDQGURXWLQHVHQDFWHGE\WKHLUHQYLURQPHQWDQGWKHVRXUFHVRIOHJLWLPDF\6XFKPDQ
&DVWHOOR(WWHU	$UXS1LHOVHQ,QUHODWLRQWR$FWLRQLQJWKHUXOHVRIHQJDJHPHQW
ZHUHGHILQHGE\DFWRUVLQWHUPVRIWKHLUVSHFLILFGHPDQGVDQGFRQWUROZDVIURPRXWVLGHWKH
RUJDQL]DWLRQLQWKH,QIR/LEFRPPXQLW\DQGWKHLUH[SHFWDWLRQVRIDOHJLWLPDWH,QIR/LE+HUH
WKHSURJUDPPHVDQGSURMHFWVRIWKHVWUDWHJ\ZHUHOHGE\,QIR/LEZLWKWKHYLHZRIDGDSWLQJ


 ?

QHZQRUPVWKURXJKRQHZD\FRPPXQLFDWLRQV&DVWHOOR(WWHU	$UXS1LHOVHQ7KH
OHJLWLPDF\RXWFRPHZDVWKDWRIFRJQLWLYHOHJLWLPDF\FUHDWHGDV,QIR/LESXUVXHGJRDOV
GHHPHGWREHSURSHUDQGGHVLUDEOH6XFKPDQ
7KHH[KLELWLQJRIPXOWLSOHOHJLWLPDWLRQVWUDWHJLHVDQGWKHLUUHOHYDQWORFXVRIFRQWUROZDVD
PHDQVRI,QIR/LEQDYLJDWLQJPXOWLSOHGHPDQGVRIWKHFRPPXQLW\7KHSDUDGR[VWUDWHJ\ZDV
NH\WRPDQDJLQJOHJLWLPDF\LQDFRQWH[WFKDUDFWHUL]HGE\FRPSHWLQJGHPDQGVRIVWDNHKROGHUV
7KURXJKK\EULGL]LQJVWUDWHJLHV,QIR/LEPDQDJHGWKHLUDFWLRQRYHUWKHFRXUVHRI6),Q
PDQDJLQJOHJLWLPDF\WKHRUJDQL]DWLRQFRXOGGLFWDWHZKHQWKH\SULRULWL]HDQGWDNHDFWLRQWR
VDWLVI\GHPDQGVRIWKHFRPPXQLW\
&RQFHSWXDOL]LQJ6KDSLQJ)XWXUHDVDSURFHVVRIOHJLWLPDWLRQ
7KHIUDPHZRUNVKRZLQJ6)DVDSURFHVVRIOHJLWLPDWLRQ)LJXUHLVGHYHORSHGIURPWKH
LQVLJKWVLQGXFHGLQWKLVUHVHDUFKDQGLQGLVFXVVLRQZLWKERGLHVRIZRUNRQ26DQGPDQDJLQJ
OHJLWLPDF\LQSOXUDOLVWLFFRQWH[WV$VKDVEHHQLOOXPLQDWHGWKURXJKWKHILQGLQJV6)LV
FRQFHSWXDOL]HGFRPSULVLQJWKUHHSUD[LVHSLVRGHV7KHQDWXUHRI26SUDFWLFHVDQGWKHLU
UHOHYDQWPRGHVDUHFHQWUDOWRXQGHUVWDQGLQJRSHQVWUDWHJL]LQJDFWLYLW\LQUHODWLRQWR
OHJLWLPDWLRQSDUWLFXODUO\LQKRZSKDVHVUHODWHWRW\SHVRI26WUDQVSDUHQF\DQG
LQFOXVLYHQHVVDQGFRQWURORYHUVWUDWHJLFHQJDJHPHQWV
 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
/ŶƐĞƌƚ&ŝŐƵƌĞ  ĂďŽƵƚŚĞƌĞ
 ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
7KHIDLOLQJRIWKHROGPRGHORIWRSGRZQVWUDWHJL]LQJDW,QIR/LEDVZDVLOOXPLQDWHGLQWKH
ILQGLQJVPHDQWWKDWWKHRSHQDSSURDFKRI6)ZDVUHFRJQL]HGDVEHLQJQHFHVVDU\IRU,QIR/LE¶V
OHJLWLPDF\JRLQJIRUZDUG:KLOVW,QIR/LEGHPRQVWUDWHGWUDQVSDUHQF\LQVKDULQJVWUDWHJLF
SULRULWLHVDQGLQIRUPDWLRQWKHRUJDQL]DWLRQPDLQWDLQHGFRQWURORYHUWKHHQJDJHPHQWLQWKH
SKDVHRISODQQLQJDQGSURPRWLRQ7KLVZDVUHSUHVHQWDWLYHRIPDQLSXODWLRQLQWKDW,QIR/LE


 ?

DFWLYHO\DWWHPSWHGWRLQIOXHQFHDQGSHUVXDGHWKHFRPPXQLW\UHJDUGLQJVRFLHWDOH[SHFWDWLRQV
WKHOHJLWLPDF\RIWKHRUJDQL]DWLRQDQGZKDWVKRXOGEHWKHPDLQSULRULWLHVIRULWVIXWXUH
GLUHFWLRQ7KLVLVVKRZQLQWKHDUURZUHSUHVHQWLQJWKHPDLQWDLQLQJRIFRQWURO$LQSKDVH
RQH7KHDUURZSRLQWLQJWRZDUGVPDQLSXODWLRQ%VKRZVWKDWRUJDQL]DWLRQDOSUDFWLFHVDQG
GLUHFWLRQVRI,QIR/LEWRSPDQDJHPHQWDUHDWWHPSWLQJWRFRQWURODQGVKDSHVRFLHWDO
H[SHFWDWLRQVRIWKH,QIR/LEFRPPXQLW\WKURXJKWKHGLVVHPLQDWLRQRIVWUDWHJLFLQIRUPDWLRQ
OREE\LQJDQGRWKHULQVWUXPHQWVRIVWUDWHJLFSODQQLQJDQGSURPRWLRQ$QDUURZDOVRLQGLFDWHV
KRZ%URDGFDVWLQJZDVNH\WRHQDEOLQJWKHFRQGLWLRQVIRU,QIR/LEWRKDYHRSHQLQFOXVLYH
VWUDWHJLFGLVFXVVLRQVZLWKLWVFRPPXQLW\&,QWKHFRQVXOWDWLRQSHULRGFRQWUROZDVUHGXFHG
EUHDNLQJWKHQRUPVDQGFRQWURORYHUVWUDWHJLFHQJDJHPHQWVLQRUGHUWRGLVFXVVZKDWPDNHVD
OHJLWLPDWH,QIR/LELQWKHRSLQLRQRILWVWRSPDQDJHPHQWDQGFRPPXQLW\WKURXJKVWUDWHJLF
LQFOXVLYHQHVV7KLVZDVUHSUHVHQWDWLYHRIDUJXPHQWDWLRQLQFOXGLQJWKHQHWZRUNHGVWUDWHJ\RI
OHJLWLPDWLRQKLJKOLJKWLQJQRQKLHUDUFKLFDOHTXDODFFHVVWRGLVFXVVLRQVYLDRQOLQHSODWIRUPV
HPSKDVL]LQJ,QIR/LE¶VDWWHPSWVWRRSHQGLDORJXHVDURXQGVWUDWHJ\DQGLWVOHJLWLPDF\7KLVLV
VKRZQLQWKHDUURZUHSUHVHQWLQJWKHUHGXFLQJRIFRQWUROLQWKHFRQVXOWDWLRQSKDVH'DQGWKH
DUURZSRLQWLQJWRZDUGVDUJXPHQWDWLRQ(ZKLFKVLJQLILHVWKDWRUJDQL]DWLRQDOSUDFWLFHVDQG
GLUHFWLRQVDUHLQWDQGHPZLWKQHJRWLDWLQJVRFLHWDOH[SHFWDWLRQVRIVWDNHKROGHUV,QDQDO\VLV
DQGLPSOHPHQWDWLRQFRQWUROZDVUHJDLQHGE\,QIR/LEDQGWKHIRUPDOGLVFXVVLRQVRIWKH
FRQVXOWDWLRQVWDJHZHUHHQGHG+HUH,QIR/LESHUVXDGHGVWDNHKROGHUVDERXWGHFLVLRQVPDGH
WKDWZHQWDJDLQVWVWURQJRSLQLRQRIWKHFRPPXQLW\ZKLOVWDOVRDGDSWLQJWRVWDNHKROGHU
GHPDQGVRQRWKHUNH\LVVXHVWKXVEDODQFLQJWKHSURWHFWLRQRI,QIR/LEDQGWRSPDQDJHPHQW¶V
RZQSULRULWLHVDQGWKHFRQIRUPLW\WRVWUDWHJLFGHPDQGVDQGOHJLWLPDWHH[SHFWDWLRQV7KLVZDV
UHSUHVHQWDWLYHRIERWKPDQLSXODWLRQDQGDGDSWDWLRQDQGLVLQGLFDWHGE\WKHDUURZVKRZLQJWKH
UHJDLQLQJRIFRQWUROLQWKHDQDO\VLVDQGLPSOHPHQWDWLRQSKDVH)7KHDUURZVSRLQWLQJ
WRZDUGVDQGDZD\IURPPDQLSXODWLRQDQGDGDSWDWLRQ*VKRZRUJDQL]DWLRQDOSUDFWLFHDQG


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
GLUHFWLRQVKDSLQJVRFLHWDOH[SHFWDWLRQVPDQLSXODWLRQDQGVRFLHWDOH[SHFWDWLRQVVKDSLQJ
RUJDQL]DWLRQDOSUDFWLFHDGDSWDWLRQ,QIR/LEDUHERWKVKDSLQJSUDFWLFHVWRSHUVXDGHWKH
FRPPXQLW\RILWVGLUHFWLRQVZKLOVWFKDQJLQJRWKHUSUDFWLFHVWRPHHWOHJLWLPDF\FRQFHUQVRI
WKHLUPRVWSRZHUIXOVWDNHKROGHUJURXSV
&21&/86,216,03/,&$7,216$1')8785(5(6($5&+
7KLVUHVHDUFKKDVUHFRJQL]HGDQGDGGUHVVHGDVLJQLILFDQWJDSLQWKDWWKHOLQNEHWZHHQ26DVD
SURFHVVRIOHJLWLPDWLRQLQSOXUDOLVWLFFRQWH[WVKDVQRW\HWEHHQH[SORUHGLQH[LVWLQJZRUNV7KH
UHVHDUFKKDVDSSURDFKHG26DVDVWUHDPRIUHVHDUFKZKLFKVHHNVWREHXQGHUVWRRGDVDVRFLDO
SUDFWLFH$SUDFWLFHWKHRUHWLFDOSHUVSHFWLYHIRUH[SORULQJLQVWLWXWLRQDOSKHQRPHQDZHUH
VLJQLILFDQWLQDQDO\]LQJWKHSUDFWLFHVLQYROYHGLQ26DQGWRFRQFHSWXDOL]HRSHQVWUDWHJL]LQJ
LQWKHFDVHFRQWH[WDVDSURFHVVRIOHJLWLPDWLRQ,QDGGLWLRQWRWKHFHQWUDODLPRIIXUWKHULQJ26
UHVHDUFKWKLVSDSHUUHVRQDWHVZLWKDQLPSRUWDQWVXEVHWRIVWUDWHJ\UHVHDUFKDWWKHQH[XVRI
OHJLWLPDF\DQGVWUDWHJL]LQJLQSOXUDOLVWLFFRQWH[WV'HQLV/DPRWKH	/DQJOH\
-DU]DENRZVNL	)HQWRQ7KHIUDPHZRUNHPHUJLQJIURPRXUZRUNVKRZV26LQUHODWLRQ
WROHJLWLPDWLRQDQGWKHPDQDJHPHQWRIFRPSOH[FRPSHWLQJGHPDQGVRIRUJDQL]DWLRQDO
VWDNHKROGHUV7KHH[SOLFDWLRQRIWKHSDUDGR[VWUDWHJ\RIOHJLWLPDWLRQDQGXQGHUVWDQGLQJRI
GLIIHUHQWOHJLWLPDWLRQVWUDWHJLHVZHUHVLJQLILFDQWWRUHDOL]LQJKRZ26LVDPHDQVRIPDQDJLQJ
OHJLWLPDF\RIIHULQJDFRQWULEXWLRQEH\RQGOHJLWLPDF\EHLQJDQHIIHFWRURXWFRPHRIRSHQQHVV
LQVWUDWHJ\8OWLPDWHO\WKHFRQWULEXWLRQRIWKLVSDSHUKDVGHPRQVWUDWHGKRZGLIIHUHQWPRGHV
RI26UHVRQDWHWKURXJKK\EULGL]DWLRQRIOHJLWLPDWLRQVWUDWHJLHVWRWKHPDQDJHPHQWRI
FRPSHWLQJOHJLWLPDF\GHPDQGVRIRUJDQL]DWLRQDOVWDNHKROGHUVVWUDWHJL]LQJRYHUWLPH
7KHLPSOLFDWLRQVIRUSUDFWLFHHPHUJLQJIURPWKLVUHVHDUFKDUHDOVRVLJQLILFDQW6HYHUDO
SUDFWLFDOLPSOLFDWLRQVOLHDWWKHLQWHUVHFWLRQRIRXUFRQWULEXWLRQ%XLOGLQJRQHDUOLHUFRQMHFWXUH
WKHXQGHUVWDQGLQJRI26LQWKLVVWXG\KDVLOOXPLQDWHGDQLQFUHDVHGXQGHUVWDQGLQJRIWKH

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
SURFHVVRIWKHSKHQRPHQRQSURYLGLQJPRUHLQGHSWKHPSLULFDOXQGHUVWDQGLQJRI26DFWLYLW\
:LWKLQWKLVLVDQH[SOLFDWLRQRIWKHSKDVHVRI26SUD[LVDQGDSOHWKRUDRI26SUDFWLFHV2QH
VXFKLPSOLFDWLRQKHUHLVWKDWUHDOLVWLFDOO\SUDFWLWLRQHUVFDQXVHWKHVHLQVLJKWVWRGHYHORSWKHLU
RZQDSSURDFKHVWR26EHLQJDEOHWRLQWHUSUHWIURPWKLVUHVHDUFKKRZRSHQVWUDWHJL]LQJ
SUDFWLFHVLQWHUOLQNZLWKEURDGHUHSLVRGHVRIVWUDWHJL]LQJRYHUWLPHLQWKHUHDOL]DWLRQRI
VWUDWHJ\FRQWHQWV-DU]DENRZVNL$GGLWLRQDOO\WKLVUHVHDUFKKDVH[SORUHGDQH[DPSOH
RIDQRUJDQL]DWLRQIDFLQJDPRUHPXOWLIDFHWHGZRUOGGULYHQE\WKHFRPSHWLQJH[SHFWDWLRQV
DQGGHPDQGVRINH\VWDNHKROGHUV7KLVLVDPSOLILHGE\NQRZOHGJHEHLQJVSUHDGDFURVVWKH
RUJDQL]DWLRQLQFOXGLQJJHRJUDSKLFDOORFDWLRQVZKLFKFDQFUHDWHVLORVRIJURXSVZLWKGLIIHUHQW
GLYHUVHLQWHUHVWV'HQLV/DQJOH\	5RXOHDX7KLVPDNHVXQGHUVWDQGLQJOHJLWLPDF\LQ
FRQWH[WVGHILQHGE\SOXUDOLVPLQFUHDVLQJO\SHUWLQHQWDQGKHUHWKHXQGHUVWDQGLQJRIPDQDJLQJ
WKHFRPSHWLQJGHPDQGVRIVWDNHKROGHUVWKURXJKDQ26DSSURDFKWROHJLWLPDF\LVDNH\
SUDFWLFDOLPSOLFDWLRQ1HZZD\VDUHQHHGHGIRUPDQDJHUVWRPDQDJHWKHLURUJDQL]DWLRQV¶
OHJLWLPDF\DQGWKLVDVVXPSWLRQPHDQVDSOXUDOLVWLFXQGHUVWDQGLQJRIOHJLWLPDF\LVDOVR
SHUWLQHQWIRUSUDFWLWLRQHUV.UDDW]	%ORFN6FKHUHU3DOD]]R	6HLGO2Q
UHIOHFWLRQDSULQFLSOHGULYHURIWKLVUHVHDUFKZDVDQRQWRORJLFDOPRWLYDWLRQWRXQGHUVWDQGWKH
LPSOLFDWLRQVRISOXUDOLVPDQGWKHPDQDJHPHQWRIOHJLWLPDF\DVUHIOHFWLYHRIZKDW
RUJDQL]DWLRQVDQGWKHLUWRSPDQDJHPHQWWHDPVDUHIDFLQJDQGWRH[SORUH26DVDORJLFDODQG
LQFUHDVLQJO\DSSRVLWHPHDQVRIPDQDJLQJFRPSHWLQJGHPDQGVWRZDUGVJXLGLQJOHJLWLPDWH
GLUHFWLRQ8OWLPDWHO\WKHGHWDLOHGFDVHVWRU\KHUH/DQJOH\LOOXPLQDWHV26DVDPHDQV
WKDWRUJDQL]DWLRQVDQGPDQDJHUVSDUWLFXODUO\LQSOXUDOLVWLFFRQWH[WVFDQPDQDJHWKHLU
RUJDQL]DWLRQDOOHJLWLPDF\7KHILQDOIUDPHZRUNGLVSOD\HGLQWKLVSDSHUDOVRHQDEOHVLQFUHDVHG
LQVLJKWIRUPDQDJHUVUHJDUGLQJWKHLUDSSURDFKWRSOXUDOLVPDQGPLJKWSURYRNHWKRXJKWRQ
KRZQHZDSSURDFKHVPLJKWEHXVHGLQFOXGLQJWKRVHZKLFKDUHPRUHLQQRYDWLYHUDGLFDO
WHFKQRORJ\GULYHQDQGXOWLPDWHO\RSHQ
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
7KLVVWXG\KDVVHYHUDOSHUFHLYDEOHOLPLWDWLRQV+HUHZHOLQNSHUFHLYHGOLPLWDWLRQVZLWK
SRWHQWLDODYHQXHVIRUIXWXUHUHVHDUFK,QWHUPVRIWKHRU\WKHUHVHDUFKLVOLPLWHGE\WKH
GRPLQDQWWKHRUHWLFDODQGFRQFHSWXDOVWDQFHVJXLGLQJWKLVZRUN7KHHPSLULFDOIRFXVRIWKH
ZRUNQDPHO\WKHIRFXVRQSOXUDOLVPLQDSURIHVVLRQDODVVRFLDWLRQLVDOVRFHQWUDOWRDVSHFLILF
FRQWH[WDQGWKXVPD\QRWEHFRQJUXHQWZLWKRWKHURUJDQL]DWLRQV2QHOLQHRIIXUWKHUUHVHDUFK
VWHPVIURPWKHPRGHVRI26RXWOLQHGLQWKLVZRUN3DUWLFXODUO\IXUWKHUUHVHDUFKPLJKW
GHYHORSVLPLODUYLHZVRIRSHQVWUDWHJL]LQJWRVHHKRZ26FUHDWHVFHUWDLQG\QDPLFVRIDFWLRQ
*HJHQKXEHU	'REXVFKVXFKDVVHHQKHUHWKURXJK%URDGFDVWLQJ5HVSRQGLQJ
&ROODERUDWLQJDQG$FWLRQLQJ2SHQQHVVLVDG\QDPLFSURFHVVWKDWVKRXOGEHYLHZHGDV
DOORZLQJPRYHPHQWDORQJDQGEHWZHHQLQFOXVLRQDQGWUDQVSDUHQF\DQGWRZDUGVDQGDZD\
IURPRSHQQHVV+DXW]6HLGO	:KLWWLQJWRQ7KHOLPLWDWLRQRIWKLVUHVHDUFKEHLQJ
LQGXFHGWKURXJKDVLQJOHFDVHVWXG\PHDQVWKDWWKHILQGLQJVDUHFRQWH[WVSHFLILFWKXVUHGXFLQJ
JHQHUDOLVDELOLW\RIWKHZRUN+RZHYHUFRQWH[WVSHFLILFUHVHDUFKLVLPSRUWDQWLQVWUDWHJ\
SDUWLFXODUO\WRJDLQULFKXQGHUVWDQGLQJRIGLIIHUHQWVWUDWHJL]LQJHQYLURQPHQWVDQGVLWXDWLRQV
'HQLV/DPRWKH	/DQJOH\-DU]DENRZVNL	)HQWRQ7KHXQGHUVWDQGLQJRI
VWUDWHJ\LQSOXUDOLVWLFFRQWH[WVLVLPSHUDWLYHLQIDVWFKDQJLQJRUJDQL]DWLRQDOHQYLURQPHQWV
8QGHUVWDQGLQJRSHQVWUDWHJL]LQJLQSOXUDOLVWLFFRQWH[WVLVDFRPSHOOLQJDQGUHOHYDQWVWUHDPRI
UHVHDUFKZKLFKUHTXLUHVIXUWKHUDWWHQWLRQ'XHWRWKHLUXQLTXHQDWXUHORQJLWXGLQDOVWXGLHVVXFK
DVRXUVZLOOKHOSXQGHUVWDQGWKHVHFRPSOH[HQYLURQPHQWVDQGKRZRSHQQHVVSDUWLFXODUO\LQ
VWUDWHJ\FDQKHOSWRH[SODLQVWUDWHJL]LQJLQSOXUDOLVWLFFRQWH[WV+RZHYHUUHVHDUFKPLJKWDOVR
HPSOR\DUHVHDUFKGHVLJQZKLFKH[SORUHVPXOWLSOHFDVHVWXGLHVDQGDWWHPSWVWRDFWLYHO\
FRPSDUHRSHQVWUDWHJL]LQJLQGLIIHUHQWFRQWH[WV$QRWKHUSURPLQHQWDYHQXHIRUIXUWKHU
UHVHDUFKKHUHLVWREXLOGRQWKLVVWXG\E\IXUWKHUH[SOLFDWLQJKRZ26UHSUHVHQWVOHJLWLPDWLRQLQ
RWKHUFRQWH[WV,QGHHGH[SORULQJWKHXVHRIGLIIHULQJRSHQVWUDWHJL]LQJSUDFWLFHVDQG

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
G\QDPLFVPLJKWLQGXFHYDULHGILQGLQJVZKLFKFRQWUDVWRUEXLOGXSRQWKHOHJLWLPDWLRQSURFHVV
RXWOLQHGLQRXUSDSHU
,QVXPWKLVUHVHDUFKKDVKHOSHGWRIXUWKHUGHYHORSWKHFRQFHSWRI26DQGOHJLWLPDF\DQG
GHILQHWKHFRUHG\QDPLFVRI26WROHJLWLPDWLRQDVDSURFHVV2XUSDSHUKDVSURYLGHGD
IUDPHZRUNDQGDSODWIRUPIRUIXWXUHUHVHDUFKZKLFKPLJKWIXUWKHUUHFRJQL]HWKHVLJQLILFDQFH
RI26LQUHODWLRQWROHJLWLPDF\DQGDVHPEHGGHGLQSOXUDOLVWLFFRQWH[WV
5()(5(1&(6
$PUROODKL$	5RZODQGV%&ROODERUDWLYHRSHQVWUDWHJLFSODQQLQJDPHWKRGDQGFDVHVWXG\
,QIRUPDWLRQ7HFKQRORJ\	3HRSOH±
$VKIRUWK%(	*LEEV%:7KH'RXEOH(GJHRI2UJDQL]DWLRQDO/HJLWLPDWLRQ2UJDQL]DWLRQ
6FLHQFH±
$WHQ.	7KRPDV*)&URZGVRXUFLQJ6WUDWHJL]LQJ&RPPXQLFDWLRQ7HFKQRORJ\$IIRUGDQFHV
DQG WKH &RPPXQLFDWLYH &RQVWLWXWLRQ RI 2UJDQL]DWLRQDO 6WUDWHJ\ ,QWHUQDWLRQDO -RXUQDO RI
%XVLQHVV&RPPXQLFDWLRQ±
%DORJXQ -  ,QGXFWLYH 7KHRULVLQJ 8VLQJ ³2UJDQL]DWLRQ´7KHRU\ ,Q WK 6WUDWHJ\ DV 3UDFWLFH
$QQXDO:RUNVKRS/RQGRQ±
%DSWLVWD-:LOVRQ$'*DOOLHUV5'	%\QJKDOO66RFLDO0HGLDDQGWKH(PHUJHQFHRI
5HIOH[LYHQHVVDVD1HZ&DSDELOLW\IRU2SHQ6WUDWHJ\/RQJ5DQJH3ODQQLQJ±
%DXPDQQ3DXO\ ' 6FKHUHU $* 	 3DOD]]R *  0DQDJLQJ ,QVWLWXWLRQDO &RPSOH[LW\ $
/RQJLWXGLQDO 6WXG\ RI /HJLWLPDF\ 6WUDWHJLHV DW D 6SRUWVZHDU %UDQG &RPSDQ\ -RXUQDO RI
%XVLQHVV(WKLFV±
%LWHNWLQH$	+DDFN37KH³0DFUR´DQGWKH³0LFUR´RI/HJLWLPDF\7RZDUGD0XOWLOHYHO
7KHRU\RIWKH/HJLWLPDF\3URFHVV$FDGHP\RI0DQDJHPHQW5HYLHZ±
%URDG\-E3UHVWRQ -  &,/,3 D WZHQW\-EILUVW FHQWXU\ DVVRFLDWLRQ IRU WKH LQIRUPDWLRQ SURIHVVLRQ"
/LEUDU\0DQDJHPHQW±
&DVWHOOy,(WWHU0	cUXS1LHOVHQ)6WUDWHJLHVRI/HJLWLPDF\7KURXJK6RFLDO0HGLD7KH
1HWZRUNHG6WUDWHJ\-RXUQDORI0DQDJHPHQW6WXGLHV±
&KHVEURXJK+	$SSOH\DUG002SHQ ,QQRYDWLRQDQG6WUDWHJ\&DOLIRUQLD0DQDJHPHQW
5HYLHZ±
&ROOLHU1)LVKZLFN)	)OR\G6:0DQDJHULDO ,QYROYHPHQWDQG3HUFHSWLRQVRI6WUDWHJ\
3URFHVV/RQJ5DQJH3ODQQLQJ±
'HHSKRXVH'/	6XFKPDQ0/HJLWLPDF\LQ2UJDQL]DWLRQDO,QVWLWXWLRQDOLVP ,Q7KH6DJH
+DQGERRNRI2UJDQL]DWLRQDO,QVWLWXWLRQDOLVP±7KRXVDQG2DNV6DJH
'HHSKRXVH '/  'RHV LVRPRUSKLVP OHJLWLPDWH" $FDGHP\ RI 0DQDJHPHQW -RXUQDO 
±
'HHSKRXVH'/%XQG\-3OHQNHWW7RVW/	6XFKPDQ0&2UJDQL]DWLRQDO/HJLWLPDF\6L[
.H\ 4XHVWLRQV ,Q 7KH 6DJH +DQGERRN RI 2UJDQL]DWLRQDO ,QVWLWXWLRQDOLVP ±7KRXVDQG
2DNV6DJH
'HQLV -/ /DPRWKH /	 /DQJOH\ $  7KH G\QDPLFV RI FROOHFWLYH OHDGHUVKLS DQG VWUDWHJLF
FKDQJHLQSOXUDOLVWLFRUJDQL]DWLRQV$FDGHP\RI0DQDJHPHQW-RXUQDO±
'HQLV-//DQJOH\$	5RXOHDX/6WUDWHJL]LQJLQSOXUDOLVWLFFRQWH[WV5HWKLQNLQJWKHRUHWLFDO
IUDPHV+XPDQ5HODWLRQV±
'REXVFK/	.DSHOOHU-2SHQVWUDWHJ\PDNLQJZLWKFURZGVDQGFRPPXQLWLHV&RPSDULQJ
:LNLPHGLDDQG&UHDWLYH&RPPRQV/RQJ5DQJH3ODQQLQJ,Q3UHVV$YDLODEOHRQOLQH

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'REXVFK/'REXVFK/	0XOOHU6HLW]*&ORVLQJIRUWKH%HQHILWRI2SHQQHVV"7KHFDVHRI
:LNLPHGLD¶VRSHQVWUDWHJ\SURFHVV2UJDQL]DWLRQ6WXGLHV,Q3UHVV$YDLODEOHRQOLQH
'RZOLQJ-	3IHIIHU-2UJDQL]DWLRQDO/HJLWLPDF\6RFLDO9DOXHVDQG2UJDQL]DWLRQDO%HKDYLRU
7KH3DFLILF6RFLRORJLFDO5HYLHZ±
)OR\G6:	:RROGULGJH%0LGGOHPDQDJHPHQWLQYROYHPHQWLQVWUDWHJ\DQGLWVDVVRFLDWLRQ
ZLWKVWUDWHJLFW\SH$UHVHDUFKQRWH6WUDWHJLF0DQDJHPHQW-RXUQDO±
*HJHQKXEHU7	'REXVFK/0DNLQJDQ,PSUHVVLRQ7KURXJK2SHQQHVV+RZ2SHQ6WUDWHJ\
0DNLQJ3UDFWLFHV&KDQJHLQWKH(YROXWLRQRI1HZ9HQWXUHV/RQJ5DQJH3ODQQLQJ±

*UHHQZRRG 5 6XGGDE\ 5 	 +LQLQJV &5  7KHRUL]LQJ FKDQJH 7KH UROH RI SURIHVVLRQDO
DVVRFLDWLRQVLQWKHWUDQVIRUPDWLRQRILQVWLWXWLRQDOL]HGILHOGV$FDGHP\RI0DQDJHPHQW-RXUQDO
±
*XED(*	/LQFROQ<6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6DJH
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@
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'LPHQVLRQVGLOHPPDVG\QDPLFV/RQJ
5DQJH3ODQQLQJ±
-DU]DENRZVNL 3 	 %DORJXQ -  7KH SUDFWLFH DQG SURFHVV RI GHOLYHULQJ LQWHJUDWLRQ WKURXJK
VWUDWHJLFSODQQLQJ-RXUQDORI0DQDJHPHQW6WXGLHV±
-DU]DENRZVNL3	)HQWRQ(6WUDWHJL]LQJDQG2UJDQL]LQJLQ3OXUDOLVWLF&RQWH[WV/RQJ5DQJH
3ODQQLQJ±
-DU]DENRZVNL36WUDWHJ\DV3UDFWLFHDQDFWLYLW\EDVHGDSSURDFK/RQGRQ6DJH3XEOLFDWLRQV
-DU]DENRZVNL3%DORJXQ-	6HLGO'6WUDWHJL]LQJ7KHFKDOOHQJHVRIDSUDFWLFHSHUVSHFWLYH
+XPDQ5HODWLRQV±
-DU]DENRZVNL30DWWKLHVHQ-	9DQGH9HQ$+'RLQJZKLFKZRUN"$SUDFWLFHDSSURDFK
WRLQVWLWXWLRQDOSOXUDOLVP,Q,QVWLWXWLRQDO:RUN$FWRUVDQG$JHQF\LQ,QVWLWXWLRQDO6WXGLHVRI
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'DWDFROOHFWLRQWHFKQLTXHVXVHGWRH[SORUHWKH,QIR/LEFDVHVWXG\

'DWDFROOHFWLRQWHFKQLTXHV
6HPLVWUXFWXUHGLQWHUYLHZV VHPLVWUXFWXUHGLQWHUYLHZVZLWK
SDUWLFLSDQWV/HQJWKRILQWHUYLHZVEHWZHHQ
DQGPLQXWHVDYHUDJHOHQJWKRIPLQXWHV
3DUWLFLSDQWREVHUYDWLRQ GD\VRISDUWLFLSDQWREVHUYDWLRQGD\VDWIDFH
WRIDFHFRQVXOWDWLRQHYHQWVDQGGD\VDW
,QIR/LEKHDGTXDUWHUV
'RFXPHQWDWLRQGDWD 7ZHHWVZHEEDVHGTXHVWLRQQDLUH
UHVSRQVHVKDUGFRS\UHVSRQVHVVWUDWHJLF
SODQQLQJGRFXPHQWVGUDIWDQGILQDOVWUDWHJLF
SODQVERDUGPHHWLQJPLQXWHV3RZHU3RLQW
GHFNVLQWHUQDOUHSRUWVPDJD]LQHDUWLFOHVDQG
EORJSRVWV

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7KHFKURQRORJLFDOSKDVHVSUD[LVHSLVRGHVDQGNH\DFWLYLWLHVRI6KDSLQJ)XWXUH
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&RQVXOWDWLRQSHULRG $QDO\VLVDQGLPSOHPHQWDWLRQ
3ODQQLQJDQG
SURPRWLRQ
3KDVH7ZR
6HSWHPEHU'HFHPEHU
3KDVH7KUHH
'HFHPEHU
6HSWHPEHUHQGRI
GDWDFROOHFWLRQ
3KDVH2QH
-XQH6HSWHPEHU

6KDSLQJ)XWXUHVWUDWHJ\FRQVXOWDWLRQ
ĐƚŝǀŝƚǇKŶĞ P
WůĂŶŶŝŶŐĂŶĚ
ƉƌŽŵŽƚŝŽŶŽĨƚŚĞ
ŽƉĞŶƐƚƌĂƚĞŐǇ
ĐŽŶƐƵůƚĂƚŝŽŶ
ĐƚŝǀŝƚǇ^ŝǆ PŶĂůǇƐŝƐ
ŽĨŝĚĞĂƐ ?ƉƵďůŝĐĂƚŝŽŶ
ŽĨĐŽŶƚĞŶƚƐĂŶĚ ?
/ŵƉůĞŵĞŶƚĂƚŝŽŶŽĨ
ƐƚƌĂƚĞŐŝĐĂĐƚŝŽŶƐ
ĐƚŝǀŝƚǇdǁŽ P
^ƚƌĂƚĞŐŝĐ
ŝĚĞĂƚŝŽŶƚŚƌŽƵŐŚ
ĂǁĞď ?ďĂƐĞĚ
ƐƵƌǀĞǇ
ĐƚŝǀŝƚǇdŚƌĞĞ P
^ƚƌĂƚĞŐŝĐŝĚĞĂƚŝŽŶ
ƚŚƌŽƵŐŚdǁŝƚƚĞƌ
ĐƚŝǀŝƚǇ&ŽƵƌ P
^ƚƌĂƚĞŐŝĐŝĚĞĂƚŝŽŶ
ƚŚƌŽƵŐŚ&ĂĐĞ ?ƚŽ ?
ĨĂĐĞĐŽŶƐƵůƚĂƚŝŽŶ
ĞǀĞŶƚƐ
ĐƚŝǀŝƚǇ&ŝǀĞ P
^ƚƌĂƚĞŐŝĐŝĚĞĂƚŝŽŶ
ƚŚƌŽƵŐŚ
,ĂƌĚĐŽƉǇ
ƌĞƐƉŽŶƐĞƐ
3UD[LVHSLVRGHVOHYHORIDQDO\VLV
.H\VWUDWHJL]LQJDFWLYLWLHVDQGDVVRFLDWHGSUDFWLFHVXQLWRIDQDO\VLV
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2SHQVWUDWHJ\DVDSURFHVVRIOHJLWLPDWLRQ
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%URDGFDVWLQJ
$FWLRQLQJ
5HVSRQGLQJ
&ROODERUDWLQJ
%URDGFDVWLQJ
0DQLSXODWLRQ
3UDJPDWLF
OHJLWLPDF\

2SHQVWUDWHJ\SKDVHV
RYHUWLPH
7UDQVSDUHQF\
7UDQVSDUHQF\
0DQLSXODWLRQ
$GDSWDWLRQ
3UDJPDWLF
FRJQLWLYH
OHJLWLPDF\

$UJXPHQWDWLRQ
0RUDO
OHJLWLPDF\
3UDFWLFHVPRGHVRI
RSHQVWUDWHJ\
'RPLQDQWOHJLWLPDWLRQ
VWUDWHJLHVOHJLWLPDF\
RXWFRPHV
$QDO\VLVDQG
LPSOHPHQWDWLRQ
$FWLYLW\6L[
&RQVXOWDWLRQ
SHULRG
$FWLYLWLHV7ZR
7KUHH)RXU
)LYH
3ODQQLQJDQG
SURPRWLRQ
$FWLYLW\
2QH
3UD[LV
(SLVRGHV
,QFOXVLYHQHVV
1HZVWUDWHJLFSODQDQGGLUHFWLRQIRU,QIR/LE
(QDEOLQJFRQGLWLRQVIRU
DUJXPHQWDWLRQ
2UJDQL]DWLRQDOSUDFWLFH
DQGGLUHFWLRQVRFLHWDO
H[SHFWDWLRQV0DLQWDLQLQJ
FRQWURO
5HGXFLQJ
FRQWURO
5HJDLQLQJ
0DLQWDLQLQJ
FRQWURO
2UJDQL]DWLRQDOSUDFWLFH
DQGGLUHFWLRQVRFLHWDO
H[SHFWDWLRQV
2UJDQL]DWLRQDOSUDFWLFH
DQGGLUHFWLRQVRFLHWDO
H[SHFWDWLRQV
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